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TD/Engineering & Fabrication Spectfication # 5520-TR-333729

March 8, 2005
Rev. B
Revision Page (1 of 2)
Revision  Step No. Revision Description TRR No. Date
None N/A Initial Release N/A 8/20/04
A 5.0 Modified Step. Modified to reflect production floor process. 1682 12/15/04
92 Modified Step. Changed to Crew Chief signoff.
9.3 Modified Step. Changed to Weldor signoff.
123 Modified Step. Added *...and Figure 12.0.”
15.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
17.1 Modified Step. Changed (MC-369552) to (MC-369522).
174 Modified Step. Changed IP to Non-IP.
17.6 Meodified Step. Changed IP to Non-IP.
1772 Modified Step. Changed Non-IP to IP.
17.8 Modified Step. Changed Non-IP to IP.
17.10 Modified Step. Changed Non-IP 1o IP.
18.9 Added Step. “Tack weld the Extension Tube (MD-390667) to the Cold Mass
per (ME-390529).”
18.11 Added Step. “Weld the Extension Tube (MD-390667) to the Cold Mass per
(ME-390529).
19.9 Modified Step. Changed to “Measure the distance between the Suspension
Rings at the bottom of the Threaded Rods and record measurements below.
Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1)."
19.17 Modified Step. Changed Non-IP to IP,
19.18 Meodified Step. Removed Center — North and Center — South.
19.21 Removed Step. “Weld the Shieilding Blocks (MB-390534) to the Cold Mass
per Q3 Suspension System Installation (ME-390525).” No shielding Blocks
19.22 Maodified Step. Added 112.5.
19.23 Modified Step. Added 337.5.
21.1 Modified Step. Modified Resistance Table.
21.2 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
2272 Added Step. Added “AssemblefInstall Hypertronics Connectors, without
Cover at IP End as per Q3 Module Assembly (ME-369900). Pin Numbers
for connectors are shown in Table 22.2 below.”
223 Added Step. “Inspect Hypertronics Connector. Ensure that it is free of flux
and that Kapton has been installed properly.”
224 Added Step. “After LHC Project Physicist / designee has signed the above
step, complete the installation of the Hypertronics.”
232 Modified Step. Changed to “Using the Valhalla 4300B, connect 10mA
applied voltage thru the corrector Power Leads. Measure Resistance and
record in the table below.” Modified Table. Added Picture of Corrector Bus
Leads.
234 Added Step. “Ensure electrical measurements are acceptable and confirm
Hypertronics Connector has been installed properly.”
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

March 8, 2005
Rev. B
Revision Page (2 of 2)
} Revision Step No. Revision Description TRR No. Date
B 1.6 Added Step. “Protect the bellows during all stages of production.” DR No. 1695 3/4/05
HGQ-0500.
7.6 Removed Step. Moved to after electrical. New step 7.8.
7.0to  Modified order of steps per production request. (Subsequent changes to steps
17.0 will reflect new Step Numbers)
7.14 New step. “Splice Cold mass voltage taps to wire bundle. Verify splices
electrically.” Per LMQXC02,
7.15 New step. “Attach wires using putty and install the Voltage Tap Splice Cover
Block (MC-430146).” Per LMQXCO2.
9.5 Added Step. “Solder Corrector Wires per Q3 Module Assembly
(ME-369900) and as shown in Figure 9.4-A.”
9.6 Added Step. “Install voltage taps on MCBXA corrector leads. One tap is to
be soldered to the “A” Lead of each corrector clement. Wire labels are shown
below.”
11.12 Modified Step. Added check boxes and specifications for measurements
taken with Mini-level.
12.1 Medified Step. Added picture, (ME-369900) - Rev. A, Sheet 3 of 5), per
production request.
12.11 Added Step. “Solder MQSX Corrector Wires.”
12.13 New Step. “At the IP End, attach Spider Assembly (MD-430072) as per Q3
Module Assembly (ME-369900).”
153 New Step. “At the Non-IP End, attach Spider Assembly (MB-430096) as per
Q3 Module Assembly (ME-369900)." Per DR No. HGQ-0520,
16.2 Modifted Step. Added “Record Initial resistance of Corrector Element and
record below.” Added column to record initial resistance of Corrector
Element.
i 16.3 Added Step. “Attach Backing Splines as per Q3 Module Assembly |
{ME-369900),”
l6.4 Added Step. “At the IP End (Lead End) wrap the Springboard Assemblies in
Kapton and then wrap with Kevlar String (MA-369912) every Y2 - 347 over
Kapton as per Q3 Moduie Assembly (ME-36990().”
16.5 Added Step. “At the Non-IP End (Non-Lead End) wrap the Springboard
Assemblies in Kapton and then wrap with Kevlar String (MA-3699 12) every
Y2 - 34” over Kapton as per Q3 Module Assembly {ME-369%00).”
17.3 Modified Step. Moved Step per production request. “Position the Beam
Tube (MC-369522) longitudinally per Q3 Cold Mass Weided Assembly
(ME-390529).” New Step 20.1
19.2 Modified Step. Changed to “Insert the Fixed Support Assembly
(ME-390041) into the Vacuum Vessel and position at the IP End.”
19.5 Modified Step. Changed to “Insert the Sliding Support Assembiy
(ME-390042) in to the Vacuum Vessel and position at the Non-IP End.”
20.8 Modified Step. Changed to “Perform a stretched wire measurement of the
system to align the Beam Tube Flange within + .5 mm.”
212 New Step. “Check Q1 & Q2 Instrumentation Bus Wires for Continuity.”
Added Table.
21.3 Modified Step. Added “Record Initial resistance of Corrector Element and
record below.” Added columa to record initia] resistance of Corrector
Element.
221 Modified Step. Changed Picture of “Hypertronics Connector Pin Locations
(Q3 non-IP end) VIEW: Male (pin) solder cup side” to show correct hookup
configuration to DFBX.
23.0 Modified Step. Removed electrical checks that are previously performed by
) MTF, per production request.
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729

March 8, 2005
Rev. B

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub
traveler binder to production.

1.0 (General Notes

11

1.2

1.3

14

15

1.6

All steps that require a sign-off shall include the Technician/Technician(s)s first initial and full last
name.

No erasures or white out will be permitted to any documentation. All incorrectly entered data shall
be corrected by placing a single line through the error, initial and date the error before adding the
correct data.

All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.

Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those
specified within the step.

Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced
or assembled.

Protect the Bellows during all stages of production.

2.0 Parts Kit List

2.1 Attach the completed Parts Kit for this production operation to this traveler. Ensure that the serial
number on the Parts Kit matches the serial number of this traveler. Verify that the Parts Kit
received is complete.
- Y22/ P
tocess Effgineering/Designee Date 7’
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0

Notes:
Page 4 of 88

e byt S S LI R S SRR s i



TD/Engineering & Fabrication Specification # 5520-TR-333729

March 8, 2005
Rev. B
3.0 Q3 Module Alignment
; 31 Record the serial number for each Magnetic Component Assembly.
(3 Serial Number: M 62 X /q _ 1 4’
MCBXA Corrector Coil Serial Number: I/lc 75’/;4 -2 ﬁ
MQSX Corrector Coil Serial Number: &) RSY-O g
MCSOX Corrector Coil Serial Number: m(’ 52K - OS/
7
. ( V% S/ €
Responsil;iﬁ Alkhority/l’hysicist Date
3.2 Attach the Certificate of Conformity, for vendor supplied components, and the Quality Record, for

veddor supplied components, to this traveler.
-- Verify that the Certificate of Conformity and /for the Quality Record (as required) has been filled out
and performed by Fermilab personnel.

e

Vi
Ve Tt oor
Cr(yChie? Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
Page 5 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March &, 2005
Rev.B

4.0 Q3 Magpet Placement (Module Assembly Tooling)

4.1 Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly

Stat - Support and Clamping Fixture (ME-369768).
Ao ol g,

Technician(s) Date YV

4.2 Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (ME-369780), 13.780 Diameter Corrector Magnet.
s/ulys
T 7

Tec’hnician( 5) Date

43 Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly

{ 369765, Vigw E-E). .
LAl 5| es

Technician(s) Date

4.4 Move the Q3 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West
End of ICB, with the Lead End of the Magnet facing west as per Q3 Cold Mass Welded Assembly

(ME-390529}.
5[4 s

Date

Téchnician(s)

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
Page 0 of 88
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TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

5.0 Bus Assembly Installation

5.1 Measure the length of the Cold Mass and record below.
!
Cold Mass Length: ;)\;
q \QMM / WM:GZZ/J 5 / oy / 06

Techmcnan(s) ) / Date/
52 Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.
Cold Mass Length from step 5.1: Q Q /
Add: + 48in.

Length of top piece: & (a

;ZL \Qbu‘q - Pl Z/f%/ 5/04/0%

Technician(s} D Date

L-o5

Date

g

5.3 Cut a piece of Nomex (MB-430064) equal to the total length recorded in stcp 5.2. This wili be

@ed as the top piece.
T T i S i

Technician(s) :y Date

5.4 Record the total length of the top piece, recorded in step 5.2, below. Multiply the total by 2 and
record the number below. This will be the length of the bottom piece.

/
Length of top piece: ;l [;,
Multiply by 2:
Length of bottom piece: - ; !
lﬁlgm ﬂvn J2220 g /Lf/os
|'i‘cchrucwm(s) b Date '

Date

Q3 I.MQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
Page 7 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

535 Cut a piece oTomex (MB-430004) equal to the total length recorded in step 5.4. This will be
r@_.’/}lo a3 the bottom piece.

- . - N / o
Pl VD 5/ 4fes
Technician(s) ‘b Date !/ °

5.6 Pull the two pieces of Nomex (MB-430064) through the Bus Slot. Leave two feet of Nomex

extending past the end of the Cold Mass at the Lead End and Non-Lead End. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. {As shown n figure 5.6 below)

2, Non' LE LE 2,
| Top
Bottom
2’ 2 (Cold Mass Length + 4)
Fold Back
“'-..‘A/ \‘-“n-...
2’s  Non-LE . LE o
- PO
Top
Bottom 2 (Cold Mass Length + 4)
. T
2’: "&..
®angnr” <4+— Fold Back \A I

- -
"taayygaxsumant®?

Figure 5.6

v ':.(‘ . - S_ 5 - _J
TI"'gchm'cian(s) Date

5.7 Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430063) into
Magnet Bus Slot between the two pieces of Nomex (MB-430064). The bottom piece of Nomex will
move with the bus. Pull the bottom piece as it is being fed into the Cold Mass.

1 T N
RN ol S ' /
'l;€chnician(s) Date

5.8 Cut Nomex (MB-430064) equal to the Length of the Cold Mass. (See Step 5.1 for reference)

N N g SO ,\l; “LL"‘, P =
Technician(s)> < Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0

Notes:
Page 8 of 88
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‘TL/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005

Rev. B
6.0 Q3 Cold Mass Alignment
6.1 Rotate the Q3 Cold Mass, with the Power Leads facing up, into the proper orientation as shown in
Figure 6.1-A,
e _—
Voltage Tap
Wircs
Strip Heater n
Wires
Looking at Lead End of Q3
Figure 6.1-A
e -1 .)_,,.-"-—""'\‘ - . - _
AR YT oy
Tc/dfmiciaﬁ(mﬂ Date
6.2 Perform a stretched wire measurement of the system to align the Cold Mass within + .2 mR.
! LM‘M / /4/ oS
AN v S/
Responsible Authority/Physicist Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

7.0 Instrumentation Installation

7.1 Prepare Q3 Instrumentation Wire Feed thru (MB-430074). Build per Q3 Module Assembly
Instrumentation Wire Feed thru (ME- 430074}, Wire Labels and descriptions are shown in Figure
7.1 and per (MB-430074).

Note(s):
USE ONLY CERN LABELS ON WIRES.

(MB-430078) INSTRUMENTATION BUS FROM
MIDDLE OF Q2

(MB-430076) (MBA430079)
INSTRUMENTATION WIRE INSTRUMENTATION BUS
BUS FROM Q1 FROM Q2 NON-IP END {Q2b)

(MB-430080)
INSTRUMENTATION BUS
FROM Q3 IP (LEAD) END

(MB-430077)
INSTRUMENTATION WIRE
BUS Q2 IP END (Q2a)

Figure 7.1
INSTRUMENTATION TUBE

Black U+
Yellow i+
Red U -

e Green -

]

iy

Individual r r

y M_\‘}&\LK, NI P .00 5-5~-08
%ﬁw S Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
Page 10 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March §, 2005
Rev. B

7.2 Slide Instrumentation Bus Assembly (MB-430074) into the proper Q3 Port as per Q3 Module
Assembly (ME-369900). Verify that there is sufficient slack in cable to allow for two inches of

differential thermal co@action.
~ s A §\/N—5 = &

R ‘YN Date
R'I_'D {Thermometer) Instrumentation wires
Wires from Lead End (IP End)
TT8313 (TaQ3 .
( ) Wire Bundles RTD (Thermometer)
to DFBX Wires

Warm-up (Cryogenic)
Heater Wires

EH8323+ (W1bQ3) (top)
EHB8323- (W2bQ3) (bottom)

TT8323 (TbQ3)

Looking at Non-Lead End (Non-IP End) of Q3

Figure 7.2-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
Page 11 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

Strip Heater Wires

Lead tap “a” primary EE1113 (VTa1Q3)
Lead 1ap “a” redundant EE1123 (VTa2Q3)
Lead tap “b” primary EE1313 (VTb1Q3)
Lead tap “b” redundant EE1323 (VTb2Q3)
Center tap “¢” primary EE1213 {(VTc1Q3)
Center tap “c” redundant EE1223 (VTc2Q3

Wire Bundles
from Q2

Instrumentation

wire tube

Warm-up (Cryogenic)
Heater Wires

EHB8313+ (W1aQ3) {top)
£H8313- (W2aQ3) (bottomn)

Strip Heater Wires
“a” circuit heater lead “1+" YT1113+ (H1aQ3)
“a” gircuit heater lead “1-" YT1113- (H2aQ3) 1
s eircuit heater lead “2+" YT1123+ (H1bQ3) l
7 circuit heater lead “2-" YT1123- (H2bQ3)

Looking at Lead End (IP end) of Q3

Figure 7.2-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
Page 12 of 88



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

73 Weld Warm- -up Heater Base Plates {MA-369997) and RTD Mount Blocks to End Plates as per Q3
Module Assembly (ME -369500). .
”/fﬁ?\’ A e S5 e S

2

Weldor(s) Date

7

7.4 Install Warm-up Heaters (ME-369834) to each end of Q3 as per Q3 Module Assembly
(ME-369900).

74.1  Install Warm-up Heaters (MA-369834) onto the Warm-up Heater Base Plate
(MA-369997).

742  Solder wires (MA 3698/) to the Warm-up Heaters as per (ME-369900).

_//,—x” ey = 7////

Te"fﬁ{c’(&n(s) ‘ T Date

7.5 Install RTD’s as per Q3 Module Assemnbly (ME-369900). Record Serial Numbers of each RTD in
the table below. Attach Data Sheet for each RTD to traveler.

7.5.1  Attach RTD’s (MA-369835) (Qty. H to Mounting Blocks as per Q3 Module Assembly
(ME-369900).

7.52  Solder wires (MA-369836) to RTD’s as per Q3 Module Assembly (ME- -369900).
Individual RTD wiring is shown in Figure 7.5.2-A beiow.

= Black U+
!:: Yellow I+
= Red U -

= Green | -

Individual Thermometer Layout

) Figure 7.5.2-A

o ;
/% oy 5 //2/ef
Techpidian(s) Date

Q3 LMQXC Cold Mass Moduie Assembly LHC Serial No.: LMQXC04-0
Notes:
Page 13 of 88



TD/Engincering & Fabrication

7.6

Perform a continuity check on all RTD’s an
Record the resistance data from the Ma
results to the resistance results from the

Specification # 5520-TR-333729

within 5. Attach the Manufacturer’s RTD papers at the end of this traveler.

To measure the resistance of a Thermometer (RTD):

. Push OHMF button.

N OGO HWNS

Use Hewlett Packard HP3457A digital maultimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn tine on.

Connect wires as shown in Figure below.
Push blue button (function key) once.

Hewlett
Packard

o I e ]t e
[ | o e
[ ot f s
o

SENSE MPUT
(=] ==} "
ST 1]

[ o e =]
| e v e

CHMF Button

Blue {function) Button

March 8, 2005
Rev. B

d Warm-Up Heaters. Record the Data below. {ImA).
nufacturer’s Traveler below. C
Manufacturer’'s Traveler. Ensure RTD resistances are

ompare RTD resistance test

Verify arrow in readout is above the 4WQ {meaning a 4 wire resistance measurement),
" Read resistance in ohms and record in traveler.

Q3 LMQXC Cold Mass Module Assembly

U+ Black |
I+ Yellow : - BT
o] E——
I Green h
Thermometer o
{ATD)
RTD’S
Building Temperature: 19 7 Time of Test; __ £'20
Serial Ne. Location Measured § M(fé;ﬁfits:; ¢
TT8313 Q3 Tnst. Bus Side ThE 6 o we, 4o Q
TT8323 Q3 Inst. Non-Bus Side s L1464 Q 4.0 1_( o)
Cryogenic (Warm-up) Heaters
Building Temperature: 0 F Time of Test: _ 2" J ©
Location Wire No Measured
Q3 Lead End EH8313+
(I End) EH8313- lp. 1YY Q
Q3 Non-Lead End EH8323+ i
(Non-IP End) EHS8323- , Qj‘ . 9“3‘, 8 Q
: ) if—/ ﬁ / o "j
Tefévﬁcian(s) N Date

LHC Serial No.: LMQXC04-0

Page 14 of 88
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TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8§, 2005
Rev.B

7.7 Hipot RTD’s to 100V. Use Droege Serial No. 910 (FNAL Part No. 51330) or equivalent.
{Max. Leakage < 0.1 pA)

@ Have Crew Chief verify setup and sign below before continuing.

el (& Slglvs”
Crewﬂjhief N Date
RTD’'S
Building Temperature: 20" F Time of Test: _ 2-3p
Serial No. Location Hipot Leakage < 0.1 A
TT8313 . Q3 Inst. Bus Side / , i oap
TT8323 Q3 Inst. Non-Bus Side < g A

Hipot Cryogenic (Warm-up) Heaters to 300V. Use Droege Serial No. 910
(FNAL Part No. 51330) or equivalent. (Max. Leakage < 0.1 pA)

@ Have Crew Chief verify setup and sign below before continuing.

< /9723
Cre\:,/(:‘hief Date
Warm-up Heaters
Building Temperature: o~ Time of Test: 2 ‘3o
Location Wire No Hipot Leakage < 0.1 pA
Q3 Lead End EHS8313+
(IP End) EH8313- Sy A
Q3 Non-Lead End EH8323+ )
(Non-1IP End) EH8323- S ! A ]4—’
] -
/.«’//’ - T - " o
Technietdn(s) o Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333725
March &, 2005

Rev. B
7.8 Fill out the Cryogenic Thermometer Traveller that came with the RTD.
Fill out:
e Corrector Tag Name
s Date
+ Resistance Measurement
e Temperature (i.e. 77° F)
s  Firm/Laboratory {Fermi)
s Checked By (Print Last Name)

Once all information has been filled out, make a copy of the Cryogenic
Thermometer Travellyn place the copy in the designated binder.

7 > : /é 5
méﬁiaﬁé[%}/ 5.7

Date

@% Sts/0¢

Crew C‘j{ef - Date
7.9 e MCBXA Corrector Mounting Ring (ME-390037) to the MCBXA Corrector Magnet.

Y g’ AcrioN o

Date
710 Positipn and align the MCBXA Corrector Magnet.
. E—— . ~ -

@ ) ﬁﬂ‘,@) A=)

E.""U"P'\ ﬁ echnician(s) Date

a?.{.‘?.l i Tack weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
' (M]:"ﬁ39 528) per Q3 Cold Mass Vyelded Assembly (ME-390529).

A _tr— s/io [°3
Weldor Date

712 Weld the MCBXA Corrector Mounting Ring (ME-390037) to the Q3 Cold Mass Assembly
(ME-390108) Non-Lead End per Q3 Cold Mass Welded Assembly (ME-390529).

07y 24 -04

Weldor Date
213  Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring
(ME-3900037). :
ice” ?’} { &¥

/?nicia;(s) Date

03 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
Notes:
Page 16 of 88



Cryogenic Thermometer Traveller

DESCRIPTION
J- Rart description: Cryogenic thermometer R Top Assembly
rt Identification: HCQITESCXT-CR013390 fdentification:
|Serial Number: CX LS x17206  |lManufactured By: Fermilab
Lmaxy oY
CABLING e i
. Contiedtor Tag Name
32223 |-

£ ] .

Top View _ / A Wire Crossing = - \ '
Ll-l, __________ U s | A ;“i..' Y S Iy : '..BlaCk llJJ+ n )
S S ;‘*{jX\; LA AN S 7 3 Red - M3
i PN

oy WAYS § g Green |-
@ _ . v VROV WY 4 - -
Fixing Case Thermbmeter.c.*.bie for Type ST Extensien_ ' ) ‘é’
Thread| ] " p (300 K) = 0.32 Chi/m p (300 K) = 0.07 Ohr/m
HoieD Copper AWG 30 Coppér AWG 24
Stud] ] Length= [ m Length: 0.8 m
‘CHECKS
Intervention Date/ Check H(U-l-.U—,i:;,I-)I R{U-1-) R{U-+,i+) R(U+,GND} {femperciue Firm/Laboratory| Checked by

. BO-MMM-YYYY | Point | [Ohm]4W | [Ohm]2W | [Ohm]2W | [Ohm]2w IK] '

} Calibration O4-Feb-2002 | T 8567 na na QVL Ambient IPN Joly
Expedition | 12-Mar-2003 |T 64194 ot 01 ot 293 CERN Grivat
Reception q - My - BT C| DL 1% Fermi Sehew e

Tiw €
T ¢
T|W|C
Tiw| C
Tiwj ¢
TIWI C
W[ C
TIWC
TIw ¢
Tiwcl )
TIW{C
Tiw ¢
T|W ¢ -
TIWl| €
TIw ¢l
TIW| ¢
TIW| C
TIW C
TIWl C
TiW| C
) T|wjc
T|w ¢

In Case of problem, do not hesitate to contact Resnonsible nersan at CERN Tal-141 99 787 Anae




Cryogenic Thermometer Traveller

DESCRIPTION
Top Assembly

Cryogenic thermometer
HCQITESCXT- CR013750
CX_LS_X17273

Lmax oY
CABLING

A Wire Crossing

Part description:
rt Identification:
|werial Number;

Identification:
Manufactured By:

Fermilab

Connocior Tag Name
| L ?3'/3 |

Top View /
U

)
L

EXFT L3555 55s355 =35 3

nnn?ﬁ,ﬁ'ﬁnnﬁﬁhnﬁﬁnnnnnﬁ.nr\.m

Black Black U+ -
[~ #-—rr-e—— - " —{ n
£ b s N Bed...tL ne
. Red Yellow 14+
'-r‘l T Y Groen | n+2
oo I n+3
Fixing Case Thermometer cable for Type ST Extension “l“
Thread[ ] p (300 K) = 0.32 Ohm/m P (300 K} = 0.07 Ohm/m'
Hote[_] Copper AWG 30 Copper AWG 24
stud[ | tength= [ m Length: 08 m
CHECKS
Interveniion Data/ Chack § B{U+,U- 1+ 11 R(U-,1-) R{U+4+) R{L+ GND) |Temperature Firm/Laboratory | Checked by
DD-MMM-YYYY | Point | [Ohmi4wW | (Ohml2w | [ohmlaw | [Ohm)ow K]
\ Calibration O4-Feb-Z2002 | T 64.02 na na OVE Ambient IPN Jo/y
Expedition 12-Mar-2003 82.490 ol al ovt 293 CERN Grivat
Reception G - Moy 2225 L. 266 Ferme j[(;(-q,@

In Case of problem, do not hesitate to contact Responsible person at CERN. Tel:+41 22 767 4266
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7.14

March 8, 2005
Rev. B

Splice the Cold Mass voltage tai)s to the wire bundle. Verify the splices electrically.

——n _s/i2 /200
Technician(s) Date

7.15

7.16

7.17

¥7.18

-
-
o

M‘M @

itf\z:yres using putty and install the Voltage Tap Splice Cover Block (MC-430146).

7 (e > S-14-o5

T hnicién?(;) Date

Mount the MQSX Corrector Mounting Ring (MD-390209) to the MQSX Corrector Magnet.

A S-9-0%
Pééhnician(s) Date

Position and align the MQSX Corrector Magnet per Q3 Cold Mass Welded Assembly

(ME-390529).
T S 9-e5

Tehnician(s) Date

Tack weld the MQSX Corrector Mounting Ring (MD-309209) to the Q3 Cold Mass Assembly
(ME-350528) per Q3 Cold Mass Welded Assembly (ME-390529).

/’ 8 % b~ 27 5/0/@_3‘

Weldor Date

Weld the MQSX Cormrector Mounting Ring (MD-309209) o the G3 Coid Mass Assembly

(ME-390528) Lead End per Q3 Cold Mass Welded Assembly (ME-390529).

a( L. S =TS
Weldor Date

Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring
(MD-309209).

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
Page 17 of 88
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-’/———‘—.

March 8, 2005
Rev. B

8.0 Installation of MOQSX Corrector Coil

,Mf\.’\“e’\’ 8.1

P
.,

\

e
e

Move the MQSX Corrector Magnet up against the Mounting Ring on the 3 Cold Mass and bolt
the MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and
torque bolts to 500 in.-lbs. Shim between the corrector and flange as necessary.

Technician(s) Date

Verify alignment of MQSX Corrector Magnet as per Q3 Module Assembly (ME-369900).

Crew Chief Date

> Responsible Authority/Physicist Date
8.3 Tack weld bolts and washers for mounting MQSX Corrector Magnet into place per Q3 Cold Mass
Welded Assembly (ME-390529). )
S g e S fac /oS
Weldor(s) Date
8.4 Soldcrg o(r::irg)er Q3 Module Assembly {ME-369900) and as shown in Flgure 8.5-A.
nicidn(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Seriai No.: LMOQXC04-0

Notes:
Page 18 of 88
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March &, 2005
Rev. B
85 Install voltage taps on MQSX corrector leads. One tap is to be soldered to the “A” Lead of each
} corrector element. Wire label is shown below.
@ (<)
i‘A!! 1] B”‘
Lead Lead
Overhead View
!\ Corrector | Corrector Label
i Assembly | Element
MQSX MQSX |A+dead Q3A2 (skew quadrupole) voltage tap EE8223 (VTA2)
e 5// 23 'O_j/
//f ecyicia?lj( s) Date
}
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:

Page 19 of 88
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X-‘z J{l\ 7 el AT {-"ri..f""f*f"f)"""; =

9.0 Instatlation of MCBXA

9|

Mov eCtor Magmet-up-against: e Mounting Ring

Specification # 5520-TR-333729
March 8. 2005
Rev. B

on the Q3 Magnet, and bolt

the MCBXA Corrector Magnet to the Q3 Cotd-W4ss using the 3 “Silver Plated Mounting Screw
(MA-390247) and-torque bolts to 500 in-lbs. per Note 4 of Q3 Cold Mass Welded Assembly

(ME-390529). Shim between the Corrector and Flange as necessary.

Z, (’z-?/_ &

"'fechm(;mt(‘/

5/ /f}’{_/ ﬁ;/’j -

Date

Verify Alignment of MCBXA Corrector Magnet as per Q3 Cold Mass Welded Assembly

{ME-390529). P

(_,//(_,/' 2 /j/’z:/_

. - - Pt
Fechmctanzr ~

S TS

Date
/
— s —_—
e [ - O 5 /g é/es
Responsible Authority/Physicist Date t
9.3 Tack weld bolts and washers for mounting Corrector into place per Q3 Cold Mass Welded
; Asse {ﬁ)iy (ME- 390529)
/ Gl S /4 3 /6 by
/ Wcldor Date
/
/
J
-
\L .
1C S X i joine
N C > i f S :
o\ T

(\Q)( TG ? o~

Lein g Algomer oF HG Byn 110,

' ) Y] ot

vt HL 5y f—‘t-
S AR .

l\\.—-‘v‘Q’ [

\-\_ Q,{ E"\.} ?"'/1 :)( .\;.‘ ,A

Q3 LMQXC Cold Mass Module Assembly

Page 20 of 88

LHC Serial No.: LMQXC04-0
Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333729
March 8, 2005
Rev. B

%94 Route MCBXA Corrector Coil Wires as shown in Figure 9.4-A below and per Q3 Cold Mass
Welded Assembly (ME-390529).

V3A]V3B|H3A|H3B]B3A|B3BIB6A|B6B

It

MCTX

MCBXV

B68 BEA

MCSsX

MCBXH

End View of MCBXA for Q3
(in “up” position)

Looking intc end of correction coil from DFBX to Q3

Figure 9.4-A
I S/ /2,88
Techniciapds) .-~ = Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
Page 21 of 88
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Rev. B

9.5 Solder Corrector Wires per Q3 Module Assembly (ME-369900} and as shown in Figure 9.4-A.

"/‘ L 7/ Mi?és;d—/ & ) S

Techmcmn{s') Date

9.6 Install voltage taps on MCBXA corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.

Corrector | Corrector

Assembly | Element Label

MCBXH |A+ lead Q3H3 (skew dipole) voitage tap EE8123 (VTH3)

MCBXV [A+ lead Q3V3 (normal dlpole) voltage tap EE8113 (VTV3)

MCBXA
MCSX |A+ lead Q3B3 (normal saxtupofe) voltage tap EES:H:-I {VTB3)
MCTX |A+ lead Q3B6 (normal dodecapole) voltage tap EE8613 (VTB6)
s if s L,/ s
Technician?s’f} - Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
Page 22 of 88
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March 8, 2005
Rev. B

10.0 Installation of MCSOX

10.1 Mount the MCSOX Corrector Magnet to the MCSOX Corrector Mounting Ring (ME-390664).
D .
n(s)

/Teghnician(s Date
10.2 Slide the MCSOX Corrector Magnet & MCSOX Corrector Mounting Ring (ME-390664) up to the
MCBXé, Corrector Magnet.

Y e S-/7-o1
/'F%]ician(s) Date

: | N & i 1 'gf-]/‘j’ - >
103 Position (h/MCSOX Corrector Magnet radiat{Seribe-bimearoe) LS/ mns € &Rl 5}3":'1“:;{@

R e C-73-0or

}P}fa:mician‘(s) Date

10.4 Position the MCSOX Corrector Magnet longitudinally. (The gap between the MCBXA Magnet
and the Mounting Ring should be approximately 15mm.)

T J 59 ~
}'&‘hnici é’n'( s} Date

10.5 Tack weld MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Asse;ﬁbly (ME-390529),

gy : — 2 —
G <3/ s
Weldor(s) Date

10.6 Weld the MCSOX Corrector Mounting Ring (ME-390664) as per Q3 Cold Mass Welded
Assembly (ME-390529),

LSa(U g, e— S /z § /o5

Weldor(s) Date
—
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC04-0

Notes:
Page 23 of 88
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10.7 Wire the MCSOX Corrector Magnet.

i i
Techniciad(s) [

{ .

Responsfble Authority/Physicist

Specification # 5520-TR-333729
March 8, 2005
Rev. B

ent of the MCSOX Corrector Magnet.

(. 30 QF
Date
{?/J _‘i{) O <
Date
§ [z5)x
Date

Tack weld the MCSOX Corrector Magnet hardware as per Q3 Cold Mass Welded Assembly

M?090529)

4t A. Lo

o5 fes

/ Weldor(s) Date
;\f} . i:).l()\ Solder Corrector Wires per Q3 Module Assembly (ME-369900).
ro ' -
'l‘v - f‘} ':FMCwu*ﬁr G \))O C\j
Techmcxan(’s) cJ Date
10.11 - Install voltage taps on MCSOX corrector leads. One tap is to be soldered to the “A” Lead of each
corrector element. Wire labels are shown below.
Corrector | Corrector
Assembly | Element
MCOSX |A+ lead Q3A4 (skew octupole) voitage tap EE8423 (VTA4)
MCSOX MCOX |A+ lead Q3B4 (normal octupole) voltage tap EE8413 (VTB4)
MCSSX |A+ lead Q3A3 (skew sextupole) voltage tap EE8323 (VTA3)

O o

Technlcmn(s) é

Q3 LMQXC Cold Mass Module Assembly

Page 24 of 88

# i 3
G /0 O
Date

1L.HC Serial No.: LMQXC04-0
Notes:




TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC Q3 LMQXC Module Assembly Traveler Il | 333729 | | B | 4208 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
{ 10.7 [l 430065 [ | |1 LMQXC04 [l o |
Discrepancy Description;

While evaluating correct wiring procedures of the MCSOX corrector, it was observed that the entire magnet/corrector bus was
built incorrectly.

Originator: Date:
[ Damon Bice | 5/19/2005 —|

Cause of Nonconformance:
Technician Error. Bus was built with the Corrector and Lead sides reversed.

Responsible Authority: Date:
Rodger Bossert | 9/1/2005 9:18:33 AM

Discrepancy Report Form DR No: 4208



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K

Disposition:
Remove bus and replace with new bus built to correct configuration. (Re-issued TR-333729 LMQXC04-1 per production
request. - John Szostak 6/27/05)

Responsible Authority: Date:
[ Rodger Bossert ] | 9/1/2005

Corrective Action to Prevent Recurrence:
Add step to Traveler to verify Bus configuration is per Drawing ME-430065. (TRR No. 1766}

Responsible Authority: Date:
| Rodger Bossert l r 9/1/2005 J
Corrective Action/Disposition Verified By: Date:
| Yohn Szostak | | 9/12/2005 3:11:02PM_ |
Will Configuration be affected?: LI YES ¥l NO
Identified problem area:
(] Material ] Manpower Method [ 1 Machine ] Measurement
Reviewed By: Date:
[ Bob Jensen ] [ 9/13/2005

Discrepancy Report Form DR No: 4208
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Specification # 5520-TR-333729
June §, 2005
Rev.C

4.0 Q3 Magnet Placement (Module Assembly Tooling)

4.1

4.2

4.3

4.4

Q3 LMQXC Cold Mass Module Assembly

Configure tooling for Q3 Cold Mass Assembly (ME-390528) per Final Cold Mass Assembly
Stat ;isp ort and Clamping Fixture (ME-369768).

Techﬁiciar{s) Date

Configure tooling for Corrector Mounting per Cold Mass / Cryostat Station Corrector Support
Fixture (Mr 369780} 13.780 Diameter Corrector Magnet.

Techmc:an s) Date

Configure tooling for End Dome Mounting per Cold Mass Cryostat Station Final Assembly
(ME-369765, View E-E).

AN ‘ 1
RN
Techniciai(s) Date

Move the Q3 Cold Mass to the Cold Mass Module Assembly Tooling, placing it nearest the West
End of ICB, with the Lead End of the Magnet facing west as per Q3 Cold Mass Welded Assembly
(ME-390519).
n
|
Techniciar(s) Date

LHC Serial No.: LMOXC04-1
Notes: Re-issued per DR No. 4208.

Page 7 of 102
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Specification # 5520-TR-333729
June 8, 2005
Rev.C

5.0 Bus Assembly Installation

5.1

5.2

5.3

5.4

Q3 LMQXC Cold Mass Module Assembly

7 9(ew Chief Date

Measure the length of the Cold Mass and record below.

Cold Mass Length: ’i

21D

chhnician(sb ' Date

Add four feet (48 inches) to the Cold Mass Length and record below. This will be the top piece.

Cold Mass Length from step 5.1: 7 A
Add: + 48 in.
Length of top piece: 06 :
3
\J \ 0

Technician(s‘f) \ Date
//‘:
A

g “ ~
Y \ee— (_@ {73
- Qfew Clfief Date

Cut a piece of Nomex (MB-430064) equal to the total length recorded in step/5.2. This will be
oL

referred to as the top piece. /
Py ka2 (o SF7 A0S

Technician{s) Date

Record the total length of the top piece, recorded in step 5.2, below. Multiply the total by 2 and
record the number below. This will be the length of the bottom piece.

Length of top piece: 26

Multiply by 2: x 2

SL
(L/;:W van/ (”’/27/&5‘

Technician(s) Date

Length of bottom piece:

&/Z Vin

LHC Serial No.: LMOXC04-1
Notes: Re-issued per DR No. 4208.

Page 8 of 102
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55

5.6

21

June 8, 2005
Rev. C

Cut 2 piece of Nomex (MB-430064) equal to the total length recorded in step 5.4. This will be
referred to as the bottom piece.

i 7
2NN Yy

Technician(s) Date

Puil the two pieces of Nomex (MB-430064) through the Bus Slot. Leave two feet of Nomex
extending past the end of the Cold Mass at the Lead End and Non-Lead End. Fold top piece over
top of Cold Mass and fold bottom piece under bottom of Cold Mass. (As shown n figure 5.6 below)

Non- LE LE o

Top

Bottom

2’

2 (Coid Mass Length + 4)

Fold Back

™ / \ - -y
.‘ .‘ ‘. .’

P
*

2’

*e..ss” &— Fold Back ~a .

Non- LE "LE 22

Top

Bottom 2 (Cold Mass Length + 4)

-......

e

*
- .t
"Casunnnannnns®

2 Figure 5.6
AP .77 7 o
Tﬁchniéian{s) Date

b

Starting at the Lead End, slide the Lead and Corrector Coil Bus Assembly (MB-430065) into
Magnet Bus Slot between the two pieces of Nomex (MB-430064). The bottom piece of Nomex will
ove with the bus. Pull the bottom piece as it is being fed into the Cold Mass.

AL m<T-or

" Fechnician(s) Date

5.8

Cut Nomex (MB-430064) equal to the Length of the Cold Mass. (See Step 5.1 for reference)

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC04-1

Notes: Re-issued per DR No. 4208,

Page 9 of 102



TD/Engineering & Fabrication Specification # 5520-TR-333729
Tune 8. 2005

Rev.C

6.0 Q3 Cold Mass Alignment

6.1 Rotate the Q3 Cold Mass. with the Power Leads facing up. into the proper otienta
Figure 6.1-A.

tion as shown in

Voltage Tap
Wires

Strip Heater
Wires

Looking at Lead End of Q3
| Figure 6.1-A
D

Technician(s)

Date

6.2 Perform a siretched wire measurement of the system to align the Cold Mass within + .2 mR.

wle

Re-spofls-i'bie! Authority/Physicist

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-1
Notes: Re-issued per DR No. 4208.

Page 10 of 102




TD/Engineering & Fabrication

12.0 Splicing the Power Leads

Specification # 5520-TR-333729
June 8, 2005
Rev. C

12.1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing

(ME-369900).

[ o o o o |
| I
! i
_ 80.0 swn REF 1143 mm REF g
F"‘x {3.15] 4,50} ¥
- O END PLAT i '
: Eﬂ_ , LENGTH OF SPLICE ;-. }
= 77 2
; . : Ij fﬂi %j'ﬁ:-—~ ;
/o SPLIC E DETAIL CA”

‘t TO ECALE i f
[ - L _— e
Flgure 12 1-A

\_,,_,,,HVIE -369900 - Rev. A, Sheet 3 of 5)
-- - 27-0

Date

122 Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail
145).
3 g o
- - -
A (2-27-9]
/"’T?éhni'cian(s) Date
12.3 Solder the Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Module Assembly
Drawing (ME- 369900
s vy 9758
T
Te n1c1an(s) Date
12.4 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower SkA Bus as per Q3

Module Assembly Drawing (L//JF{ 00).

//Q7/.¢ff

Q3 LMQXC Cold Mass Module Assembly

Date

LHC Serial No.: LMQXC04-1

Notes: Re-issued per DR No. 4708,

Page 31 of 102
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Technician(s}

Insert a piece of .005 Kapton between splices.

Technician{s)

12.7 Put splices together and insulate splice area with ¥ overlap, .

(MA-292722).

Insulate each splice with 2/3 overlap, .002 x 3/8 wide Kapton, (MA-292722).

Specification # 5520-TR-333729
June 8, 2005
Rev.C

2 x 3/8 wide Kapton

Technician(s)

12.8

Date

12.9 d Buss Crossgler Bl

ssembly (MD-430095) as per Q3 Module Assembly

Date

Technician(s})

12.10  Attach Cable Clamp 4fsemblies as per

3 Module Assembly (ME-369500).

Technician(s) Date

12.11  Solder MQSH Corrector Wires.

Techni Date

#in(s)

Q3 LMQXC Cold Mass Module Assembiy

Page 32 of 102

LHC Serial No.: LMQXC04-1
Notes: Re-issued per DR No. 4208,
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TD/Engineering & Fabrication Specification # 5520-TR-333729

March 8, 2005
Rev. B
11.0 Dome Setup
11.1 Attach IP End Dome (MD-390221) (Q3) to the End Dome Positioning Fixture (MD-369776).
it —_
N SUT T- 1 o5
Technician(s) , ) Date
L
i1.2 Align IP End Dome (MD-390221) as shown in Q3 Cold Mass Welded Assembly (ME-390529).
@- r:’V‘C’\L _ f'[- i ’ 08
Technicians) e Date
y
11.3 IP End Dome (MD-390221) using the Ball Socket (MD-369777) and the Mini Level.
.~ Tgchnician(s) Date
114 Mark the IP End Dome (MD-390221) and the End Plate with a Horizontal Witness Line. This
Step v\/fﬂ} /L)e used in Step 13.3 to reposition the Domes prior to Welding.
v ,"'J" S — ’
Lozas 7O
_~"Pechnician(s) Date
115  Remove the IP End Dome (MD-390221) from the Tooling.
— . —
(b" T_/ R i—‘;j - b {,-) 'l‘
Technician(d) e Date
11.6 Attach Non-IP End Dome (MD- 390668) ((3) to the End Dome Positioning Fixture
(MD-369776).
%f =/1{ 5
Techﬂician(s) Date
Q3 LMQXC Cold Mass Module Assembly - LHC Serial No.: LMQXC04-0

Notes:
Page 25 of 88
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March 8, 2005
Rev. B

1.7 Align Non-IP End Dome (MD- 390668) as shown in Q3 Cold Mass Welded Assembly

" 2 e 2/1/05

/ Date

2008

f/ Date

11.9  Feed the Electrical wires/bus through the proper ports as the Non-IP End Dome (MD- 390668) is

brought into posiEi/() inst the End Platg.
- ) ﬁ&f 2
,-/ L - <

Date
< AT
= /
11.10  Mark the Non-IP End Dome (MD- 390668} and the End Plate with a Horizontal Witpess Line.
This Step will be used in Step 18.6 ) o repos;tifin the Extension Tubes prior to Welding.
= S
Techmcian(ey_~ - Date !
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.; LMOXC04-0

Notes:
Page 26 of 88
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March 8, 2005
11.11 Remove the WNon-IP End Dome (MD- 390668) from the Tooling.
% (S

Rev. B
Te?fnician(s) Date

11.12  Perform preliminary reference measurements before moving the Cold Mass to an Assembly Table.

Check one (Upper / Lower slash} and then record the reference measurement and Mini-level No. 7

Upper Slash m

Lower Slash D

Take measurement while looking from Non-Lead End toward the Lead End.

Reference Measurement: ‘\ Q 3

Mini-level No. 2
T 5 { (oo

}QM{[KS) Date

7 7/5)os

Responsible Authority/Physicist Date

11.13  Move the Copld Mass to an Assembly Table.
> = et - —
Wl S /5 0

%&:‘ ian(S) Date
p

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
Page 27 of 88
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TD/Engineering & Fabrication

12.0 Splicing the Power Ieads

12,1 At the IP End, set up the Power Leads for splicing as shown in the Q3 Module Assembly Drawing

(ME-369900).
1 [
) ]

BG. O s REF $14 3 mm REF

{3.15] - 4,501
: TO END PLATE LENGTH OF SPLICE ]
i
% =5 { Fa |

| 77 Q2b—& )
1 . i = |
| T [ . ? i
! A SPLICE DETAIL A"

t kil MO ALE i
L] i
Figure 12.1-A
ME-369900 - Rev. A, Sheet 3 of 5)

-2 P LAY
P Si0-0¥
’ Tf/chnician(s) Date

12.2 Construct / Obtain Expansion Loop Tail per Q3 Module Assembly Insulated Expansion Loop Tail

(MB-4)145).

7 $-/0-0 5

J?fhnicizi?n\('s) Date

12.3 Lower Lead to the expansion Loop Tail from Step 8.2 as per Q3 Module Assembly

S2/0-0Y

}échniéia’n(s) Date

12.4 Solder the Upper Magnet Lead (Terminal “A”, Quadrant 4) to the Lower 8kA Bus as per Q3
Assembly Drawing (ME-369900).
g oy
}Zchniciaﬁ?é) e Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
Page 28 of 88
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March 8, 2005
Rev. B
125 Insulate each splice with 2/3 oyc,rlfg,/ 002 x 3/8 wide Kapton, (MA-292722).

Techmman(s) Date

12.6  Insert a piece of .005 Kapton betf\f;cgn splices,

T ey T é/ S

Techrcli;‘»c’:'i"an"(sﬁ’z"" i Date
1277 Put splices together and insulate splice area with 3% overlap, .002 x 3/8 wide Kapton
(MA- 292722) .
] . / / / - o
L7 meme &l )
LTeclfnieién(;\;-’:L’"? e Date

12.8 Attach Q3 Bus Splice Clamp Assembly (MD-430031) to Q3 1.ead as per Q3 Module Assembly

(ME36 G00).
% L 2T

’%hmcnan(s) Date
12.9 Attach [P ead) End Buss Crossover Block Assembly (MD-430095) as per Q3 Mod%sembly
4. -7 4

Date

12,10 Attach Cable Clamp Assemblies as per Q3 Module Assembly (ME-369900).

/A %///Mz{. é‘/c?{ ?/{)

Techn1c1an =T s Date
1211 Solder MQSX Corrector Wires. =
e
Ly é 29 O
e cchn-i'cian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
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12.12  Route Cable and Corrector Leads on IP {Lead) End as shown below and per Q3 Module Assembly
{ME-369900).

Lead Bus Orientation through Q3

R Bossert 3-29-04

From Q2
With MQXA Rotated

180 Degrees

—

Direction of Assembly Steps

IP end of Q3

Figure 12.12-A
i fzes
~Aechmcian(s) ate

-

LHC Serial No.: LMQXC04-0

Q3 LMQXC Cold Mass Module Assembly
Notes:
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12.13 At the IP End, attach Spider Asse

Technici

/430072) as per Q3 Module Assembly (ME-369900).

Date

12.14  Attach Non-IP End Bus Crossover Block Assembly (MI>-430081) as per Q3 Module Assembly

(ME-369960). ~
| /%O o9 D &7 &
?W;Ms) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
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13.0 Configure MCSOX Corrector Coil Wires

13.1 Attach the MCSOX Splice Plate Mounting Ring (ME-430129), the MCSOX Corrector Splice Face
Plate (ME-430130), and the MCSOX Splice Plate Mounting Bars (ME-430128) as per Q3 Module
Assergbly (ME-369900).

T [[-C9-CF

/7ﬁnician‘('s) Date

132 “Route wires as shown in figure below and per Q3 Module Assembly (ME-369900).

C. Xoa-. G GV 05

Technician(‘s} (j Date
13.3 Solder Wires per Q3 Module Assembly (ME-369900) and Figure 13.0. (Next Page)
G INPIEN G W o=
Techmici x D
echnician{s) /; ate
Q3 LMQXC Cold Mass Module Assembly 1.HC Serial No.: LMQXC04-0

Notes:
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V2A | V2B | H2A | H2B This group comes
from the bus
il VIA L VIB | H1A H1B. which goes
A2A § A2B § 8 through the Q3
From MQSX
|
From MCBXA vaA | vaB | H3A | H3B B3A | B3B | B6A 5| From MCBXA

This group comes
from the MCSOX
correction coil.

This group comes
from the MCSOX
gorrection coil.

g This shows

MCBXA | V3A | V3B | H3A | H3B | B3A | B3B | B6A | B6B | the
Q2 V2A | v2B | H2A | H2B ; B4A | B4B | AdA | A4B | corrector
‘ bus in it’s

o ViA|j VIB| HIA| HIB | A2A | A2B | A3A | A3B | final
position as
MQSX it enters the

Looking into Non-IP End of Q3 DFBX

Looking into end of correction coil from DFBX into Q3

Figure 13.0-A

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCG04-0
Notes:
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14.0 Mount MCSOX Bus and Expansion Loop Hardware

14.1 Mount the Side Cable Clamp Assembly_ f(ME*430103) as per Q3 Module Assembly (ME-369900).

LR R e Cord TS
Techniciants) < - Date

14.2 Mount the Non-IP (Non-Lead End) Corrector Bus Bundle Bracket (ME-430134) as per Q3 Module

)L

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
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15. D Assemble Bus and Expansion Loop on Non-IP (Non-Lead) End
Route Non-IP End cables into crossover assembly on Non-IP End as shown in figure 15.1-A.
* NonP end of Q3 *
o 0
Q.
Q
=]
/2]
L >
- £
5
7]
)
<
Y
} v o
c
2
3]
£
| .. o
To DFB
‘/ Figure 15.1-A
-~
[ e -27-0)
} ——t é’
/’F@lcmn(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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15.2 Configure Bus Expansion Loop as per Q3 Module Assembly (ME-369900).
- TP ; s
s &G oy, FJ
Teghattian(s) Date
153 At the Non-IP End, attach Spider Assembly (MB-430096) as per Q3 Module Assembly
(ME-369900). o
I !_, /
o e - 1 '?1 : T:-
:—} I “t/\/\ froi & ! / ‘ / 0 _
Techniciah(s) P Date 7]
(e
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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. 160 Electrical Inspection
}
16.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).
To measure the Resistance of a Q3 Cold Mass:
1. Use Valhalla Scientific 43008B digital micre-ohmmeter.
2. Set Test Current to 0.1 amp.
3. Set Scale to 2V ful scale.
4. Tumn temperature compensation on.
5. Turn test current off.
6. Connect Iy to “A” Lead as shown in figure 16.1-A.
7. Connect I o to “B” Lead as shown in figure 16.1-A.
8. Turn test current on.
9. Connect Vy and V to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vy, to “A” Lead and Vo to “B" Lead.
. 11, Atthe IP End, jumper the 8Ka leads as shown in Figure 16.1-A.
12. Read resistance and record in traveler.
l uBn Lead
su
“A” Lead I
“B” Lead Il s
8L
Q3 Non-IP End (Non-Lead End) I Q3 IPEnd (Lead End)
Lead Configuration I Lead Configuration

sAY Lead BKa Kﬂ

ST

VALHALLA
SCIENTIRC 43008

1A.
@ Mo 6 S “B” Leadh 8Ka’
Test Temp ve© O 03

(Left side)

Full Scale 20mV 200m¥ 2v  Current Comp
voitage 1T [ C= 5Ka
(Right side) —
5Ka BK:
Non-IP End IP End
L3
Figure 16.1-A
]
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0

Notes:
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- (Q3) Resistance Nominal 3.35 to 3.45 Q
it T i be
Voltage Tap Serial Numbers Total Resistance
Connect}{ Fermi CERN KEK
Vi |VTalQ3 |EE1113 at 1 :
Vio [VIclQ3 [EE1213 cl 2 Gy Q
Vi |VTc1Q3 |EE1213 ci .
Vo vroigs JeErsie T o | 3 quo o
Ve Va3 [EENBB T & |
Vo |VTb1Q3 {EE1313 b V. R TG ﬁaf’[/l’
Total Resistance with Leads ~ UOH!”H"{
Nominal 6.75 to 6.85 (ﬂ7\(m é’gg
Vi Q4 Power Lead
Vio Q3 Power Lead by 295
X 7
1 . ./4? '/r;\; AR g 7 4 ooe s
Technician(s) ! o Date :

Check resistance of Redundant Voltage Taps.

Q3 Redundant Voltage Taps " Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Viy VI2Q3 | EE1123 a2 - N 1
Vio | VI3 EE1223 c2 B H =5 9
Vi VTc2Q3 EE1223 c2
Vio VTb2Q3 EE1323 b2 Sy 2 Q
- Technician(s) 7 / Date

ol

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOQXC04-0
. Notes:

Page 38 of 88



TD/Engineering & Fabrication

To measure Ls and Q of a Q3 Cold Mass:

o cag

Q3 Non-IP End (Non-Lead End)

Specification # 5520-TR-333729

March 8, 2005
Rev. B

8Ka

Q3 IP End (Lead End)

' 1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter
4. "Push Auto/Hold button to refease hold.
5. \Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and
the level recorded in the lower right corner of the dispiay screen is 1V or 1000 mV.
6. Connect H,, to “A” power lead as shown in figure 16.1-B.
7. Connect Ly, to “B” power lead as shown in figure 16.1-B.
8. GConnect Hye and Ly, buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
l 8l
. “A” Lead I
“B” Lead I 5L
' 8l
]

Lead Configuration

“A" Lead gKa .

Lead Configuration

- ———] (Left side)
“B” Lead B8Ka

5Ka

(Right side)

Q3

8Ka

5Ka -
Non-IP End

Figure 16.1-B

13 LMQXC Cold Mass Module Assembly

Page 39 of 88

. LHC Serial No.: LMQX(C04-0
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(Q3) Inductance Nominal 15 to 16 mH
Voitage Tap Serial Numbers
Connect Fermi CERN I KEK | Tofal Inductance
Hpor |VTal1Q3 EE1113 al S -
|_.-.po1' VTclQ3 EE1213 _ ct ' /;' 5_— : mH
HPOT VTclQ3 EE1213 c1
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 at
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage T‘ap Serial Numbers Total Q
Connect] Fermi KEK
Lpor [VTc1Q3 |FE1213 c SN
Hpor |VTc1Q3 |EE1213 cl
Leor [VTH1Q3 |EE1313 b1 -2
Nominal 1.0to 1.2
Total Inductance
Hpor |VTalQ3 |EE1113 al Tk oF
Lpor |VTBIQ3 |EE1313 b1 3 [ 1
/
oy () Taaire 6lon
Technician(s) " 5 Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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To measure the resistance of a Thermometer (RTD):
1.

LN

©N®;

To

Use Hewlett Packard HP3457A digital muttimeter.

Q3 LMQXC Cold Mass Module Assembly

NOUBON -

wa
Line 3 33  wm [

s s 3 s

Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input HI
U- (Red) to Sense LO
I- {Green) to Input LO
Push blue button {function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Read resistance in ohms and record in traveler.
powlatt HP3457A SEnSE mPuT
e OO0 Coo;cs el
OO0 oo . .
i %en | s 3 s [ e (== R | = Lo ) 5
Lne 3 O [ I o I e | OO 8|0dcs A
Doompoo © ;
1 *\ a {
OHMF é,_mon Blue (function) Bution
U+ Black
F+ Yellow §-
L Red 1
I- Green|
Thermometer -
(RTD)
measure the resistance of a Cryogenic (Warm-up) Heater
. Use Hewlett Packard HP3457A digital multimeter.
Record temperature of building within +/- 5 degrees.
Press line button to turn line on.
Connect wires as shown in Figure below.
Push blue button (function key) once.
Push OHMF button.
Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.
Read resistance in ohms and record in traveler. '
Packard HP3457A sense mpuT
e e e o B — T |
e s s | | [ e

0 e e I i e
; 3

)

/

OHMF Button Blue {function) Button

Warmup
Heater

LHC Serial No.: LMQXC04-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (= 5°):
Component Fermi CERN Range Resistance
Q3 RTD; primary TaQ3 | TT8313 | &0w70R | (445
Q3 RTD, redundant TeQ3 178323 60to 70 Q C.; LG Q
Q3 Cryogenic (warm-up) Heater (LE} - | o, A3 : B :
wire at top (CERN #1 14} R o
Q3 Cryogenic (warm-up) Heater (LE) - R
wire at bottom (CERN#11-) | 1 /6 -Go
Q3 Cryogenic (warm-up) Heater (Non-LE)
wire at top (CERN #2 1+) WibQ3 | EHB323+
Q3C ic ( ) Heater (Non-LE) 16101858
ryogenic (warm-up) Heater (Non-
wire at bottom (CERN #2 I-) W2bQ3 | EHE323- LAy o
/ n
%&4 i / STt e - L -
Techmman(s) Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection {Strip) Heater

Resistance for Q3.

Q3 LMQXC Cold Mass Module Assembly

Page 42 of 88

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK Descrlptlon Limit Resistance _
H1aQ3 | YT1113+| HAT T
— . Cu:euitA ‘28032 | -
H1bQ3 | YT1123+| HB1
CircuitB | 28to 32 Q
H2bQ3 | YT1123-] HB2 VY S A
f/‘
L%M}\}m/{\m‘ N T-}/\,?/?L:
Technician{s} ! O Daté ’

LHC Serial No.: LMQXC04-0

Notes:
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le.2 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
CorrectoriBus Leads
V3A 1 V3B | H3A | H3B | B3A | B3B | BsA B6B
V2A { V2B ; H2A | H2B § BaA B4B | AdA | A4B ‘
VIA 1 VIB | HIA | H1B | A2A | A2B | A3A | AsB
(View Looking frém DFBX into Q3)
Corrector | Corrector Power Labels . Initial
Readout Labels Resistance .
Assembly | Element ™ lo Resistance
A2A EE8223 ~ -
- —- MQSX
MQsX MQSX EE8223 A2B A2A | A28 7. (o
 A2a A2B 7.9
V3A EE8113 .
— — 1 MCBXV
MCBXV EE8113 vaB V3A V3B 17l
V3A V3B EY ?
H3A EE8123 e MCBXH
MCBXH EE8123 H3B H3A | HIB | 5, L - i
H3A H3B . o
MCBXA EE8613 s
BGA ;
_ oK, MCTX
MCTX EE8613 B6B B6A B6B qq,_aa
BBA B6B 99 .03
B3A EE8313 o) '
' MCSX
MCSX EE8313 B3B B3A B3B 2796
~ B3A B3B L 7.qp
AdA EEB423 e
- MCOSX
MCOSX EE8423 AdB AdA A4B ij-af
AdA A4B T2
B4A EE8413 O
: MCOX
MCSOX MCOX EE8413 B4B B4A B4B 2.9
B4A BB J2 <G
A3A EE8323 .
A MCSSX
MCSSX EE8323 A3B A3A A3B 12.4b
A3A A3B 2. 4b
C: —{:‘, 2.9 / ey ]’:“)Haz‘/ 7 G G
Techni¢ian(s) Date

I
J
Q3 LMQXC Cold Mass Moduie Assembl\/

Page 43 of 88
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Attach Backing Splines as per Q3 Module Assembly (ME-369900).

- S ] Lb-29 09
ian(s) Date

16.4  Atthe IP End (Lead End) wrap the Springboard Assemblies in Kapton and then wrap with Kevlar

String (MA-369912) every ¥2 - %" over Kapton as per Q3 Module Assembly (ME-369900).
- ‘ b- 2355

Techm Date

16.5 At the Non-IP End (Non-Lead End) wrap the Springboard Assemblies in Kapton and then wrap
with Kevlar String (MA-369912) every ¥z - %" over Kapton as per Q3 Module Assembly
(ME-369500).

' l,- 3%-05
T tan(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0

Notes:
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17.0 Beam Tube Insertion

17.1

17.2

17.4

Inspect the Beam Tube (MC-369522) for damage. Clean Beam Tube using lint free Heavy Duty
Wipers (Fermi stock 1660-0150) and Isopropyl Alcohol (Fermi stock 1920-0300) as per Insulated
Beam Tylj¢ Assembly for Q3 (MD-360838).

%7 T-7-O

Tefxician@) Date

Using Insertion Tooling, insert the Beam Tube (MC-369522) into the Magnet Assembly as per
Beam ¢ Insertion Tooling (MD-369789).

J— . 7o

" Zechnician(s) Date

Piac; a mark 45mm from the Keapton insulation on Non-IP End of the Beam Tube.

Tgchﬁf:féin(s) Date
175 _Verifﬁme placement of the mark in Step 17.4 is correct.
. o
(o> e
'9r€w Chi€f Date
17.6 \Wachs Cutter, cut the Non-IP End of the Beam Tube at the mark.
- Pl /,
Ve 2 7-0 )
?(nician(s} Date
177 easure the inside Beam Tube length and record this measurement below.
Step Description Measurement
Beam Tube Length 7
17.7.1 1589
Subtract 8650mm (+2mm) - 8650mm
17.7.2 (Length to be cut from IP End) = 239
Ve 7- 7-05
_%ician(s') Date
Q3 LMQXC Cold Mass Module Assembly _ LHC Serial No.: LMQXC04-0

Notes:
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17.8 ij;inﬁ\e number recorded in Step 17.7.2, measure and place a mark at the TP End of the Beam Tube.

e 7.7-25

nician(s) Date

17.9 Verify that the placement of the mark in Step 17.8 is correct.

@ - )
P

—
% 77 &
Cw Chiof ™ Date

1?’ 10 E;r%e Wachs Cutter, cut the IP End of the Beam Tube at the mark.

77~ 0%

cchmcy an{s) Date

.

17.11 Measure and verify Beam Tube length is 8650 (:2mm). Record Actual Beam Tube Length below.

Actua] Beam Tube Length % 8C} (‘f‘?
\«} ’V‘ (A 7 o1

/ﬁchnicﬁ’n(s) Date

. (7 7/7/&(

Resp0n51ble Authority/Physicist Date

17.12  Hipot the Beam Tube to coil, heaters and ground. (5kV) (Max. Leakage < 0.5UA)

f verify setup and sign below before continuing.

TN - o
AN 7- 7- S
Cj& Chief Date
Hipot Leakage or Failure Voltage Pass | - Fail
=
Beam Tube to coil, heaters - P
and ground 23] ML
~ e
G L 7/ 1
Technician(s) * Date
- 3o ~ P
//Abffé? /m—,,' -4 DY
Resgonsible A)(thérltnyhysmst Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0

Notes:
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18.0 Dome Installation

18.1 Tack weld the corrector mounting hardware in place as per Q3 Cold Mass Welded Assembly
{ME-39 25[).
Weldor(s) | Date

18.2 Mount and adjust the Shipping restraint screws.
Note(s):

Weld to corrector if necessary,

Technician('s) Date

18.3 Repositjory the IP End Dome as shown in Q3 Cold Mass Welded Assembly (ME-390529) using the
HOHZO‘?I Witness Line from step 11.4.

N

Technifan(s) Date

18.4 Tack weld the IP End Dome in place at approximately 6-8 places around the Dome per Q3 Cold
Mas:7’el d Assembly (ME-390529).

N
Weldor(s}i Date
i

185 Ensure Spider Assembly (MB -430096) is installed properly as per Q3 Module Assembly
(ME- 3699’00)
Responsible Authority Date

18.6 Weld the IP End Dome, skip weld around to minimize distortion per Q3 Cold Mass Welded
Assembly ME 90529)
Weldof ST Date

j
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXCO04-1

Notes: Re-issued per DR No. 4278
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18.7 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(Mi—VOS?.Q) using the Horizontal Witness Line from step 11.10.

(v

Techn'ician(s) Date

18.8 Tac& eld the Extension Tube (MD-390667) to the Cold Mass per {(ME-390529).

e

‘Weldor(s) Date

189 Verify that the Expansion Loop has not been damnaged and is functioning properly.

e B-s-o5

ﬂ echnician(s) Date

18.10  Reposition the Non-IP End Extension Tube while feeding the Electrical wires/Bus through the
proper ‘)orts as the Non-IP End Extension Tube is brought into position against the End Plate.

fe

Tec niéian( 5) Date

@ Tack weld the Non-IP End Dome in place at approximately 6-8 places around the Dome as per
23 Cold Mass Welded Assembly\(ME-390529}.

vy . b 8(s) s
Weldor(s) Date r

18.12  Verify phat the Spider Assembly (MB-430096) has not been damaged and is functioning properly.

~"fechnictan(s) Date

18.13 We;d\tfe Extension Tube (MD-390667) to the Cold Mass per (ME-390529).

Welddr(s) Date

18.14 )} Weld the Non-IP End Dome, skip weld around to minimize distortion as per Q3 Cold Mass
Weldgd Assembly (ME-390529).

porPp > /M’C’ /G f 8!5///;5-4

_'Weidor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-1
Notes: Re-issued per DR No. 4278
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18.0 Dome Installation

Y_)f- -’r\'\"\ 18.1 Tack weld the corrector n};aiu{tmg hardware in place as per Q3 Cold Mass Welded Assembly

(ME-390529). /
)9//«,: //Zf:{f/,{ | /=00 -5

Weldor(s) 3 Date

% 18.2 Mount and adjust the Shlpping restraint screws,

Note(s):
We?_g) corrector if necessary.
oo . oy . LT
EA L ] T Ol
Techn1c1an(s‘;7 Date

’\5’( ~ 18.3 Reposition the IP End Dome as shown in (3 Cold Mass Welded Assembly (ME-390529) using the

Horizo al Witness Line from step 11.4. J/
ife V/’ J’\D’D
/%ml(:“1 an(s) Date

-&ﬁ" 184  Tack weld the IP End Dome i p]ace at approximately 6-8 places around the Dome per Q3 Cold
?ﬂ’/\ Mass Welded Assembly ( 29). 7
q}ﬂ/ . A A (7 /jﬁ’r'z 3 - ":Z" ,ﬁ"’f ) /__ '—( / e - 3
dor(s) / T Date

™

:7_ I 185 Ensure Spider Assembly (MB-430096) is installed properly as per Q3 Module Assembly

(ME-369900).
( oSS A .Q‘\/\ 10 S
Respensnbl@ Authority Date

% 18.6  Weld the IP End Dome, sklygld around to minimize distortion per (33 Cold Mass Welded
- Assembly (ME- 390529) "
,’/\,\ /i’f {'L//(zcv' /94 : ’d & / S -
Weldor(s
) / [/
i - — T
%%(d KEmowe T2 0 Doz

| A Lnjenst ) Roltg "}‘VU\T\ T et
\/-H[\ LP/ m&\{u (] / {.

) '7“”\ (o e ST + f { v e e

{ Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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18.7 Reposition the Non-IP End Extension Tube as shown in Q3 Cold Mass Welded Assembly
(I\&E }90529) using the Horizontal Witness Line from step 11.10.

- -

< /u PR
/ﬁ"echmclan(s) Date

/.

18.8 Tack weld the Extension Tube (MD 390667y to the Cold Mass per (ME-390529).
) p
‘ f

l

Weldor(s) Date
18.9 Verify th 4 the Expansion Looplih'as not been damaged and is functiening properly.
e T - L
A S T
'%chnician(s) Date

18.10  Reposition the Non-IP End

18.11  Tack weld the Non-IP End D6me in place at approximately 6-8 places around the Dome as per

/ :
(,/I yis et [/ — A -5
Weldor(s) = Date

18.12 Venfy that the Splder Assemblv (MB- 430096) has not been damaged and is functioning properly.

.'l:eel-mmnfsil__

ke Sy s T Date

1813 Weld thﬁExtensnon Tube (MD-390667) to.;i; Cold Mass per (ME-390529).

/,{ ,u’éc/w g ,g{// i 7, Ao~
Weldor(s) = / ’ /; Date

Welded Assembly (ME-3 ).

o/ T \\ 18.14 Weld the Non-IP End Dj;g))kip weld around to minimize distortion as per Q3 Cold Mass
5

F-4-o5

Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
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Q3 LMQXC Cold Mass Module Assembly

Specification # 5520-TR-333729
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Suspension System Assembly

16.1

Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi
stock 1660-2500) or equivalent.

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 —
Sliding Support Assembly (ME-390042) 1 e .
Tie Bar Assembly (ME-390400) 2 <
Tie Bar Shim, 6.4mm (.250”) (ME-390118) 4 -
Tie Bar Shim, 2.4mm (,093”) (ME-390119) 4 -
Tie Bar Shim, 0.8mm (.031”) (ME-390120) 4 s
Suspension System Adjusting Screw {MB-3%0039) 8 -
Mi6 x 70mm SHCS (MA-393021) 8 -
(656" D x 1387 OD 5 13+ THK STN STEEL) | (MA-390377) 8 -

19.2

Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or equivalent,

Ep G T20-0l

Technician(s) Date

Insert the Fixed Support Assembly (ME-390041) into the Vacuum Vessel and position at the
IP End.

MO T 2oy

Technician(s) Date

LHC Serial No.: LMOXC04-0

Notes:
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19.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377) into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
Molybdenum Disulfide prior to installation.

(C;LO 7 kel

Technician(s) Date

19.4 Adjust the Vertical and rotational alignment of the Supports using the Suspension System Adjusting
Screws (MB-390039). Ensure all four screws are in contact with the Support and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.

Adjusting Screw
{MB-390039)

%ﬁ:/ 7-26- of
/ec/hnician(s) Date

19.5 Insert the Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position at the

R

P — -
g T L e
ﬁﬁdnieiaﬁ(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC04-0
Notes:
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19.6 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377) into the
Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw threads with
Molybdenum disulfide prior to installation.

ok e 726"

Technician{s} _' Date

/
19.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension Systern Adjusting
Screws (MB-390039). Ensure all four screws are in contact with the Support and that Diametrically
Opposing Support Lugs are equidistant from the Vacuum Vessel Wall.

Adjusting Screw
(MB-390039)

/l?fhnieian?s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
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19.8 Assemble the Suspension System using the Fixed Support Assembly (ME-390041). the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167). Insert Tie Bar
Shims (MC-390118), (MB-390119) and {MB-390120) between the Sliding Support Assemblies
(ME-390042) and the Tie Bar Assemblies (MC-39040() as required.
(Refcrenge drawing: ME-390525).
e r
T en > 1 7h
-»’F&:’Emcmn(s) Date
19.9 Measure the distance between the Suspens10n Rings at the bottom of the Threaded Rods and
record measurements below. Copy this page and place copy in designated book for later reference.
(TR-333730, Q3 Cryostat Final Assembly, Step 5.1).
Non-IP North to IP North _<{; ] v~
n-IP South to IP South __ 9/ 7% mmn
=l €5 520/
T mn(s) / Date
19.10  Measure from the face of the IP end vacuum vessel flange to the inside surface of the IP end
suspension system.
Record measurement here: () [ njan
F\,%Q /0T D
Technf'éian(s) Date
J
19.11  Measure from the face of the Non-IP end vacuum vessel flange to the inside surface of the Non-IP
end suspension system.
Record measurement here: C\ W, [[} (a hn
/%q 1/:2/2
Techlflcian(s) Date
19.12  Label the IP End Support and the Non-IP End Support.
(Writing on the G-11 Support is acceptable). '
o -
&Y, Y 725 0%
Technician(s) Date
19.13  Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the
Suspension System from the Vacuum Vessel.
R EN —
C o) 73744
Techmcmn(s)“) Date
19.14  Configure the Suspension Tooling for Q3 Assembly per Cryostat Layout Tooling & Assembly
(ME-364604). Place Suspension Assembly on the tooling and make necessary adjustments to the
toolmg
cO / 'y Tda N\
Techmc}an(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
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19.15  Assemble the apensfm Mounting Brackets (MD-390279) to the Support Assemblies.

} E o 7708

Technician(s) Date
S

19.16  Slide the Suspensio ystem over the Cold Mass and place on tooling. The Suspension system may
be disassembled during this step. Record shim sizes and locations prior to disassembly,

Note(s):
Ensure that the Suspension System is configured properly to the Cold Mass with respect to

the IP and Non-IP Ends.
Q‘&Eﬁ / .27 0%

Techrlio::ian{s‘)“'J / Date

Verify locking collars exist only at IP End support.
S .
VA2 T Dy

€ref Chief Date

Establish alignment between the Cold Mass and the Support system. Install shims between the
Brass Slide Bars and the Stainless Steel Blocks on each support as needed.

Record Shim size and location below.

East-North 1H w.l EastSouth 14 m.
West-North T+ w | West-South_ ~7( u. {
< :Is\;£ | 72705
Technician(s) Date

19.19  Verify theAlignment of the Cold Mass and the Support System.

A 2705

cr7{ Chief Date

e

1920 Weld the Cold Mass to the

oard Cold Mass Brackets (MB-430082) as per Q3 Module

oo/ //_/ j*d?"dr

Date

Q3 LMQXC Cold Mass Module Assembiy LHC Serial No.: LMOXC04-0
Notes:
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1922  Add 112.5mm to the number recorded in Step 19.10 and record below.

Recorded measurement from Step 19.10: oo 1

Add: + 112.5 mm

Record New Total: LL { / ff , g‘

/: )La[-\ T-4 §-07%

Te::’hnician(\'év r Date

1923  Add 337.5mm to the number recorded in Step 19.11 and record below.

Recorded Measurement from Step 19.11: Jo

Add: + 337.5 mm

Record New Total: ). 3 %7, {

J. J } 7-38-0%

S ;
pi
Tecﬁ?&ician(sjr ’. Date

19.24  Pasition the IP End o;f(;he Beam Tube at the distance recorded in Step 19.22 from the inside surface

of the IP G-10 supporf.
/ -_— P
b'z"-l\ L/ié'-‘;/ /- J‘ g - Q ”“

Ec'hnician(s) / Date

1925 Measure the Non-IP End of the Beam Tube from the inside surface of the Non-IP End support.
Compare this number to the number recorded in Step 19.23.

Note(s):

These numbers should be the same to within 1 mm. f these numbers differ
greater than 1 mm, contact Responsible Authority/Physicist.

Record measurement here: 345 '

Recorded measurement from Step 19.23: 3 34 ¥

vt - 080¢

Technician(s} Date

1926 Measure from the IP End of the Beam Tube to the Spot Face on the TP End Dome. Record below.

Recorg measurement here: / 5 ms

/27'/'/-, 7" é\&‘ ()‘/;—

i WAl
T
Techmcmn(s)’l ’ Date’

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
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_ 19.27  Subtract 15mm from the number recorded in Step 19.26. This is the Spacer width for the IP End.
5 Record below.,

Recorded Measurement from Step 19.26: IS pnn

Subtract: - 15mm

Spacer width for the IP End: 2 M

/v 7-0§-0S"

Technician(s) 4 Date

19.28  Measure from the Non-IP End of the Beam Tube to the Spot Face on the Non-IP End Dome.
Record below.

Record measurement here: 3.3 .. -,

i
J_Méfp‘!/ "7__(#5\*93

.- 4
; K Technician(s) 5.3 8 Date
] 6 [ 19.29  Subtract 15mm from the number recorded in StepT9°58: This is the Spacer width for the Non-IP
End. Record below.
Recorded Measurement from Step 19.28: 43 m
} Subtract: - 15mm
Spacer width-for the Non-IP End: T
/i am
/ . aff —
Technician(s) ; Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
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20.0 Cold Bore

20.1 Position the Beam Tube (MC- 369522) longitudinally per Q3 Cold Mass Welded Assembly

{ME-390529). JECan
. /// o
T 2T > g
L s - 7
Technicifi(®§  » | i e e Sate

20.2 Flare both ends of the Beam Tube using Flaring Taol (MC-390416} per Q3 Cold Mass Welded

Assembly (ME-390529).
“ ' 7S
Date

20.3 Add Spacer between Beam Tube Flange and IP End Dome, if necessary.
~

Spacer Added?  Yes £~ © NoeO

v 7/ 2575

Technician(s). Date *

204 Position Beam Tube Flange (MC-390338) over the Beam Tube and onto IP End Dome per Q3
Cold Mass Welded Assembly (ME 390529},

-

. ? e /_,./' 3 //,' A -
T i ' A S
TechniciantS¥ .~ e Date
. 203 Weld the Beam Tube to the Flange at IP End as per Q3 Cold Mass Welded Assembly

v (W?g)ﬂ | y . 7 /< 7

Weldor(s) Date

20.6  Position the Beam Tube Flange (MC-390538) over the Beam Tube and onto the Non-IP End
Dome (Q3) per Q3 Cold Mass Welded Assembly (ME-350529).
7 33
WP Yl

/// /7"’ P

?chmcnan(s) Date -

i
\<" 20.7 Z‘d/;e;rm Tube to Fian,ge at Non-IP End as per Q3 Cold Mass Welded Assembl, (ME 390529).

e — 7/&67 =53

Weldor(s) Date

Perform a ched nre measurement of the system to align the Beam Tube Flange within + S5 mm.
G s

T dn

_

Responsible uthonty/Physmlst Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
Notes:
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20.9 Align Beam Tube and the Flange at [P End per Q3 Cold Mass Welded Assembly (ME-390529),
-’ %_‘p =~/ O~

7&?&(5) Date
20.10 / Weld she Flange to the IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).

/ A. o /12 /67

Weldor(s) ) Date
20.1t  AlignB Tube and Flange at NON-IP End per Q3 Cold Mass Welded Assembly (ME-390529).
/'7f echnician(s) Date

20.12  Welgahe Flange to the Non IP End Dome as per Q3 Cold Mass Welded Assembly (ME-390529).

L~ 81 JO5

We]dor(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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21.0 Electrical Inspection

21.1  Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhaila and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:

1. Use Valhalla Scientific 4300B digital micro-ochmmeter.

2. Set Test Current to 0.1 amp.

3. Set Scale to 2V full scale.

4, Turn temperature compensation on.

5. Turn test current off.

6. Connect |y to “A” Lead as shown in figure 21.1-A.

7. Connect | o to “B” Lead as shown in figure 21.1-A,

8. Turntest current on.

9. Connect Vyand V , to voltage taps as shown in resistance table.
10. To measure Total with leads, connect Vi to “A” Lead and Vi 5 to "B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 21.1-A.
12. Read resistance and record in traveler.

I “B” Lead
8u
“A” Lead I
“B” Lead I| st
8L
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration ] Lead Configuration
“A” Lead gKa
VALHALLA 43558 et
ScinTRC " ——1 (Leftside)
® ool (o
Resistance Test Tame we @ G.E' 03
::I'I‘:;::Ia 20mV 200mV 2V Curmwﬂl g 5Ka
(Right side)
S5Ka
Non-IP End
Figure 21.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
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) (Q3) Resistance Nominal 3.35 to 3.45 Q
It Serial N S .
Voltage Tap Serial Number Total Resistance
Connect| Fermi CERN KEK
Vie [VTal1Q3 [EE1113 al | L
Vio {VTc1Q3 |EE1213 | ¢t | :-j, ?(3 L
V|.|| VTC1Q3 EE1213 ci
Vio [vTb1Q3 [EE1313 b1 3. VB Q
Total Resistance with Leads
Nominal 6.75 to 6.85
Vio [VTalQ3 [EE1113 al | e
o [VTb1Q3 |EE1313 b1 | 4. g 7
Q4 Power Lead
Q3 Power Lead é ' ?O £
A - /1 -7 = .
W~W4’ g / Jo - ()j/
Technicianis) ¢ /’ Date
Check resistance of Redundant Voltage Taps.
! Q3 Rédundant Voitage Taps Nominal 3.35t0 3.45 Q
Connect Fermi CERN KEK Resistance
Vio VTe2Q3 EE1223 c2 S V 3 Q
Vui VTc2Q3 FE1223 c2
:, ——
Vio VTb2Q3 | EE1323 b2 =) ,7_5 o
y2, M(«;f// 7. 3o 085
Technician(s) -~ / Date
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
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To measure Ls and Q of 2 Q3 Cold Mass:

A e e e e e e i

1. Use Agilent 42638 LCR Meter.
2. Tumn power on by pushing line button. Wait 30 seconds untjl display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency dispiayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the dispiay screen is 1V or 1000 mV.
6. Connect H,, to “A” power lead as shown in figure 21.1-B.
7. Connect L, to “B" power lead as shown in figure 21 4-B.
8. Connect Hyyand Loy buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
8U . — 8Ka
“A” Lead I
suU 8Ka 5U l SKa
“B” Lead | 5Ka
8L 8Ka 5L I
8Ka
Q3 Non-IP End (Non-Lead End) I Q3 IP End (Lead End)
Lead Configuration i Lead Configuration

“A” Lead gKa
{Lett side)
(Right side)
5Ka
Non-{P End
Figure 21.1-B
03 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
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/ : (Q3) Inductance Nominal 15 to 16 mH
/ ' Voltage Tap Serial Numbers
,- Total |
Connect| Fermi CERN KEK ola nductancg _
Hpor |VTalQ3. JEE1113 al | I
Lpor [VTc1Q3 [EE1213 ¢l | /5 34 Z— L mH
HpoT VTclQ3 EE1213 ¢ 2/‘
Leor |VIbIO3 |EE1313 b1 /51403 mH
Nominal 30 to 32 mH
Total inductance
Heor |VTalQ3 |EE1113 a1
Loor |VIbIQ3 |EE1313 b1 30,740 mH
(Q3) Q-Factor Nominal 1.0 to 1.2
Voltage Tap Serial Numbers
Gonnect| Fermi | CERN | KEK Total @
Heor {VTa1Q3 |EE1113 a1 : -
; Lpor |VTclIQ3 |EE1213 | cf /2
: j Hpor |VIclQ3 |EE1213 c /
§ Lpor [VTb1Q3 JEE1313 b1 ’/
| Nominal 1.0 to 1.2
| Total Q
Hpor [VTa1Q3 |EE1113 ai
Leor |VIbIQ3 |EE1313 b1 7z
/;V’ZMW/L 7-30-65
Technician(s) C4 / Date
)

Q3 LMQXC Coid Mass Module Assembly

LHC Serial No.: LMQXC04-0
Notes:
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1. Use Hewlett Packard HP3457A digitai multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn tine on.
4, Connect wires as shown in Figure below.
U+ (Black) to Sense HI
I+ (Yellow) to Input H!
U- (Red) to Sense LO
I- {Green) to Input LO
5. Push blue buttor: {function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement).
8. Read resistance in ohms and record in traveler.
Po—en HP3457A SENSE mPUT
- s s I s o | | s [ [ e e
OO oCa/e
Wa | v | o | o e | [ mus § o e s | Lo E
Lne 3 3 o4 oo Booom
ODOoogacomm
, 3

/ \

OHMF Button Blue (function) Button

U+ Black]
I+ Yellow -

U- Red f-————————— 7"
k Green|—————or—""""_ <«

Thermometer
(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Nogakwn

©

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4WQ (meaning a 4 wire resistance measurement),
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire

measurement, since there are only 2 wires connected to each heater.
Read resistance in ohms and record in traveler.

SENSE INPUT

T

Hewlett
Packard HP3457A

o it o |
s Y o o
e 3w | e Jf s
o e Y s s

4WQ
Line =3 33 Y

0 3 (e Y |
, iy

Q3 LMQXC Cold Mass Module Assembly

/

OHMF Button Blue {function) Bution

Warmup
Heater

LHC Serial No.: LMQXC04-0
Notes:
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Q3 - RTD's and Cryogenic (warm-up) Heaters
} Temperature of Building (= 5°):
Component Fermi CERN Range Resistance
Q3 RTD, primary. TaQ3 | 118313 | e0to00 | L4 T,
Q3 RTD, redundant Q3 | TT8323 | 60to70Q | /G,

. Q8 Cryogenic (wam-up) Heater (LE) - e s
_wireatop (CERN#1E) | WRQ3 | EHBSIS ) S
- wire at botom (CERN #11) .- WZaQ3 EH%B- S / 4 '57 s

Q3 Cryogenic (warm-up) Heater (Non-LE) -

wire at top (CERN #2 1+) WINQ3 | EHB323+ ,
Q3 Cryogenic (warm-up) Heater (Non-LE) - 16101850 ’.é A 7
wire at bottorn (CERN #2 1-) WhQ3 | EHB323-
/f
Py L . ~7 s i
) /’MM//(/ 7-30-05
Tec’hnician(s) Date

7/

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection {Strip) Heater

Resistance for Q3.

Q3 LMQXC Cold Mass Module Assembly

Page 63 of 88

LHC Serial No.: LMQXC04-0

Q3 Protection (Strip) Heater Resistance
.3 Fermi | CERN KEK 1 Description Limit Resistance
’ ' H1aQ3 | YT1113+{ HA1 | |
T CircuitA | 28t032Q |
' H2a03 | YT1113-| HA2 - fof al
H1bQ3 | YT1123+ HB1
CircuitB | 28t032Q |..o 07
H2bQ3 | YT1123-| HB2 £/ d
7~
Y Ly g4 7 o0
ngalnician(s) 7 / Date
}
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21.2  Check QI & Q2 Instrumentation Bus Wires for Continuity.
Madule| Pin Fermi CERN KEK Description Done
M2 | 1| VvTatQt | EE1N al |Q1 Lead Voltage Tap "a" , primary L
M2 |2 VTa2Q1 EE1121 a2 |Q1 Lead Voltage Tap "a", redundant [y
M2 | 3| VTe1Q1 | EER211 ¢! |Q1 Center Voltage Tap "c", primary 1
M2 4 Vic2Qt EE1221 c2 Q1 Center Voltage Tap “c”, redundant LT
M2 |5 VvibiQi | EE1811 | bl Voltage Tap "b", primary -
M3 1 VTc1Q2a | EE1212 02a Center Voitage Tap "¢", primary
M3 |3 VvTa2Q2a | EE1122 (Q2a lead Voltage Tap "a", redundant: Je
M3 | 4 VTalQ2a | EE1112 Q2a Lead Voltage Tap “a", primary L7
M3 |5 VTb2Q1 | EE1321 b2 |Q1 Lead Voltage Tap "b", redundant R 2=
M4 1 VTc2Q2a | EE1222 Q2a Center Voitage Tap "c", redundant {
M4 | 3 VTb1Q2a | EE1312 lo2a Lead Voltage Tap *b", primary L]
M4 4 VTh2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant y
M4 | 5| VIbiQ2b | EE1612 Q2b lead Voltage Tap "b”, primary i/
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap "c¢", redundant o
M5 | 3| VTciQzb | EE1512 Q2b Center Voltage Tap c", primary -
M5 5 VTh2Q2b | EE1622 Q2b Lead Voltage Tap “b" redundant
ME | 1 VTatQ2h | EE412 Q2b Lead Voltage Tap “a", primary 17}
M6 | 2 VTa2Q2b | EE1422 O2b Lead Voltage Tap "a", redundant /
: PRI R : voltage tap Q1-H1 (skew dipole)fon |
MB | 1 VTHT | EEBI1 BX, MCEXH, A lead) |V
Corrector voltage tap Q1-V1 (normal dlpole) (on . ¥V
M8 | 2| VIVI EE811T MCBX, MCBXV A+ lead) 4
R vollage tap G2-HZ (skew dipole}fon | ; L
M8 | 3| VTHZ | EEBT22 IMCBX, MCBXH, A+ lead) | L
Corrector voitage tap Q2- V2 (normal dlpoie) (on a d
M8 | 4| VIV2 EEBT12 MCBX, MCBXV, A+ lead) L
_ . Q1 Cryogenic Heater lead end - wire at top -
Mi0 | 1 Wia1 [EHB311+ (CERN #1 1) L
i Q1 Cryogenic Heater lead end - wire at bottom . 4
MiC | 2 Ww2zaQ1 EH8311 (CERN #1 1) (_/
Q1 Cryogenic Heater non-lead end - wire at top
MIO | 3| W1ibQ1 EHgs21+ (CERN #2 () A
i Q1 Cryogenic Heater non-lead end - wire at -
M10 | 4 W2bQi EH8321 bottom (GERN #2 L
Q2A Cryogenic Heater lead end - wire toward
M11 11 Wi1aQ2A | EHB31Z2+ cold mass end plate (CERN #1 I+) 1
Q2A Cryogenic Heater lead end - wire toward ] '
M1 | 2 W2aQ2A EH8312- cold mass mag center (CERN #1 [-) [//
Q2A Cryogenic Heater non-lead end- wire ;
Mit | 3 W1bQ2A | EHB8322+ toward cold mass end plate (CERN #2 I+) C//

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC04-0
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Moduie|Pin Fermi CERN KEK Description Done
Q2A Cryogenic Heater non-lead end- wire j -
M11 | 4 W2bQ2A | EHB322- toward cold mass mag center (CERN #2 |-) e /
S R . Q2B Cryogenic Heater lead end - wire toward - | . -
Mi2 1] WiaQ2B | EHesa2+ leold mass end plate (CERN #1 1+) l/
i Q2B Cryogenic Heater lead end - wire 1oward [ —
M1z | 2 W2aQ28 EHB332 cold mass mag center (CERN #1 |-)
o g | ¥ Elgaac -|Q2B Cryogenic Heater non-lead end- wire-
M12 oF 3'_-1' - W1b02B | Em"' o 185 and plate (CERN #2 I+) el
) Q2B Cryogenlc Heater non- lead end- wire L
M2 | 4 W2bQ28 EHB342 toward coid mass mag center (CERN #2 1)
M4 | 1| H1aQ1 YT11114 [ HAT 101 Pm‘ec“"“ (SW}Heater ("a" circit) icERN =
M4 p 1) He I AT Bead #14) .
Mid | 3 H2aQ1 YT1114- HA2 I(g; (I;’nge)ction (Stnp) Heater {"a" cwcmt) (CERN -
STTeE R CYT1i21s | e 1@ Protection (Strip)-Heater, ("b" circuit) -
M8 5] WA | YTt L HBY N na g
- Q2a Protection (Strip) Heater 1-4 & 2-3 circuit -
MI5 | 21 HiaQ2a | YT1112+ (FNAL lead A+) (CERN lead #1-+)
M15 | 4 H2bQ1 YT1121- HB2 g;dP;ot_?ctmn (Strip) Heater ("b* circuit)’ (CEHN |
_ Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit ] -
M1 | 1| HeaQza | YTt112 (FNAL lead A-) {CERN lead #1-) i1
PP _ ' Q2a Protection (Strip) Heater, 1-2 & 3-4. circuit
MI6 | 31 HibQ2a | YT1122+ (FNAL load B+) (CERN leach2+) (A
) Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit ]
M6 | 5| H2bQ2a | YT1122 (FNAL load B-) (CERN lead #2:) L
: - - 1Q2b Protection {Strip) Heater, 1-4 & 2-3 circuit L
MI7 | 2] HeaQab | YT1132 (FNAL lead A-) (GERN laad #1-) L
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit g
M7 | 4] HlaQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) v
_ _ " Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit | i
MIB 11| HIbQ2b | YT1142+ (FNAL lead B+) (CERN lead#2+) L~
. Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M8 13| H2bQab | YT1142 (FNAL lead B-) (CERN lead #2-) LA
M20 | 1 TaQ1 I+ | TT83111+ Q1 RTD, primary Wire color: Yeliow =
M20 | 2 TaQ1_I- TT8311I- Q1 RTD, primary Wire color: Green o <
M20 | 3 TaQ1_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black 1
M20 | 4 TaQ1_v- TT8311 U- Q1 RTD, primary Wire color: Red s
M2G | 5 ThQ1_I+ | TT8321 I+ Q1 RTD, redundant: Wire color: Yelfow {1
M20 | 6 TbQ1_t- TT8321 i- Q71 RTD, redundant: Wire color: Green L
M20 | 11 ThQ1_V+ | TT8321 U+ Q1 RTD, redundant: ‘Wire color: Black ; /"
M20 [10| TbQ1 V- | TT8321 U- Q1 RTD, redundant: Wire color: Red o1
M20 | © TaQ2a_l+] TT8312 1+ Q2a RTD, primary Wire color: Yefiow LT
M20 | 8 TaQ2a_I- | TT83121- Q2a RTD, primary Wire color: Green T
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
Notes:
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Module|Pin Fermi CERN KEK Description Don:
M20 | 7| TaQ2a_V+ TT8312U+ Q2a RTD, primary Wire color: Black [V
M20 |12 TaQ2a_V-| TT8312 U- Q2a RTD, primary Wire color: Red A
M20 [13] TpQ2a i+ | TTB3Z2M: Q2a RTD, redundant: Wire color: Yellow V4
M20 | 14 ThbQ2a_|- | TT83221 Q2a RTD, redundant: Wire color: Green v
“M20 | 15| TbQ2a Vs TT8322U+ Q2a RTD, redundant: Wire color: Black v
TbQ2a_V- TT8322 U- 02a RTD, redundant Wire color: Red v
" TaQzb l+| TIBS32 I | |GORTD, primary Wi color: Yellow 1 {.—
TaQ2b_I- sz RTD prlrnary Wire color: Green 1~
TaQPb_ V4 T iG2b ATD, primary Wire color: Black INVZ 8
TaQ2b_V- TT8332 U- 02b RTD prlmary Wire color: Red
ThO2b i+ | TE83M2 1+ - |26 AT, redundant: Wire color: Yellow 13 -1
TbQ2b_|- | TT83421- @2 RTD, redundant: Wire color: Green v
To@2b_V+| TT8342Us. | dant: Wire color: Black - 4 7
ToQ2b_ V- TT8342 U- Q2b HTD redundant Wire color: Red
Ao R 4 7.z )<
e L e s0- Id3
Techmé’?an(s) e f Date
. F274

Resfpénsible Wi{y/Physicist

Q3 LMQXC Cold Mass Module Assembly

Date

LHC Serial No.: LMQXC04-0
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. 213 Using the Valhalla 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
) Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.

Corrector Bus Leads
V3A | V3B i H3A  H3B | B3A | B3B | B6A | B6B

V2A § V2B { H2A { H2B | B4A | B4B | A4A | A4B

VIAIVIBHIA | HIB | A2A | A2B | A3A | A3B |
(View Looking from DFBX into Q3)

Power Labels iti
Corrector | Corrector Readout Labels Resistance I|:||I|al
Assembly | Element Ly Lo Resistance
“aza | EEexs 7 A
& MQSX
MQsX MQSX EE8223 A2B A2A A2B |5
A2A  A2B ;a-j‘?ﬁ-
V3A EE8113
— _ - 02 MCBXV
MCBXV EES113 vae | vsa ViB | ;7 4%
V3a V3B /7 o5
‘H3A EES123 ol
- =l MCBXH
_ MCBXH EE8123 H3B H3A | H3B 2/ S0
) H3A H3B -
: MCBXA B6A EE8613 <L7E
E | 202 MCTX
MCTX | eess1s | B8 | BoA | BB | 579 o 7
E B6A B6B 2,5
B3A | EE8313 e
202, MCSX
MCSX EE8313 B3B B3A B3B 2 GY
sa | e Z 227
AdA EE8423 0f
A=l MCOSX
MCOSX EE8423 A4B AdA AdB /1.9 7
AA AdB /. P ]
B4A EE8413 - of
: MCOX
MCSOX MCOX EE8413 B4B B4A B4B T LY
BaA B4B Ve Zg
A3A EE8323 L
MCSSX EE8323 A3B A3A | A3B 2.5z 1
A3A A3B /3.53
) Azeee gyl g /05
/Technician(s) ate
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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214  Hipot the Cable Busses according to tables below. Hipots are done @ 3kV. Hold for 30 seconds.

Ramp Rate Hl(:{;agglv;al | Grounded Leakage
_ ¥ A Every rthmg ; | '
fovee | B | e | 824
10 Visec 5L Everything
else /dﬂ/ y

" ¥ s Everything | ' ]
-;- 10 Visec _:_SU alse .| : ;
3 V/sec. .
Coil - Ground 8u Evegstleung
Coil - Strip Htrs
Strip Hirs - Ground | Strip Heaters | E‘“;ﬁ:‘“gf S
Strip Htrs - Coil -'

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
Notes:
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20.0 Cold Bore
20.1 Position the Beam Tube (MC-369522) longitudinally per Q3 Cold Mass Welded Assembly
(ME-390529),
Yin
Technician(s) Date
202 Flare both ends of the Beam Tube using Flaring Tool (MC-390416) per Q3 Cold Mass Welded
Assembly (ME-390529).
NX:\
Technicia’n(s) Date
20.3 Add Spacer between Beam Tube Flange and TP End Dome, if necessary.
S(acer Added? Yes(O No (3
Technician(’s) Date
204 Position Beam Tube Flange (MC-390538) over the Beam Tube and onto IP End Dome per Q3
Cold Mags Welded Assembly (ME-390529).
M—T s
Techniciands) Date
205 Weld the Beamn Tube to the Flange at IP End as per Q3 Cold Mass Welded Assembly
(ME-39032%).
iy
N R
Weldor(s) Date
20.6 Position the Beam Tube Flange (MC-390338) over the Beam Tube and onto the Non-IP End
Dome (QB) per Q3 Cold Mass Welded Assembly {ME-390329).
- e
ﬁﬁ\ g-i-<o
Vchnician(s) Date
20.7 Wek?Beam Tube 10 Flange at Non-1P End as per Q3 Cold Muss Welde Assembly (ME-390529).
SN A e 5/5 S0
Weldor(s) Date
20.8 Perfoﬁ a ptretched wire measurement of the system to align the Beam Tube Flange within + .5 mm,
) Responsible Authority/Physicist Date
)
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQX(C04-1

Notes: Re-issued per DR No. 4278
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;209 Align Beam Tube and the Flange at TP End per Q3 Cold Mass Welded Assembly (ME-390529).

J
( Technician(s} Date

\ 20.10 Weld the Flange to the IP End Dome as per Q3 Cold Mass Welded Assembly {ME-390529).

Weldor(s) Date

Align Beam Tube and Flange at NON-IP Fnd per Q3 Cold Mass Welded Assembly (ME-390529).

Technician(s) Date

Weld the Flange to the Non-IP End Dome as pef Q3 Cold Mass Welded Assembly (ME-390529).

Weldor(s} Date

Q3 LMQXC Cofd Mass Module Assembly LHC Serial No.; LMQXC04-1
- Notes: Re-issued per DR No. 4278
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N 210 Electrical Inspection

21.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:
—————==" 1 nesisiance of a Q3 Cold Mass:

Use Valhalla Scientific 43008 digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect I, to “A” Lead as shown in figure 21.1-A.

Connect I to "B” Lead as shown in figure 21.1-A.

Turn test current on.

Connect Vy, and V , to voltage taps as shown in resistance tabie.
10. To measure Total with leads, connect V, to “A” Lead and Vipto “B” Lead.
11, At the IP End, jumper the 8Ka leads as shown in Figure 21.1-A.
12. Read resistance and record in traveler,

OCENDIN B

“B” | ead
! su |F

“A” Lead I

; “B" Lead I 5L — SKa

oL e — ' 8Ka 5L l
8L
Q3 Non-IP End (Non-Lead End) l Q3IP End (Lead End)
Lead Configuration | Lead Configuration
VALMALLA “A”Lead gka 8Ka
scientiac 43008 1  (Left side) ——]
O ol (o
— “B” Lead 8Ka
cTe:l . zen-p Yo < G-lté' 03
52:::;:;: 20mY 200mv 2V % g 5Ka
{Right side) - —
5Ka 8Ka
Non-IP End IP End

Figure 21.1-A

23 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-1
Notes: Re-issued per DR No. 4278
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(Q3) Resistance Nominal 3.35 to 3.45 Q
tage T ial Numbers
Voltag ?p Serial Nu . Total Resistance
Connect| Fermi CERN KEK
Vi [VTal EE1113 al
YHI _.3Q3 B > Q‘Lﬁ.
Vio [VTciQ3 |EE1213 cl PR Q
VHi VTclQ3 EE1213 cl
Vio [VTbiQ3 |EE1313 b1 3.429 Q
Total Resistance with Leads
Nominal 6.75 to0 6.85
Vi [VTalQ3 EE1113 at
Vio [vTbiQ3 |EE1313 | bl -7
Vhi Q4 Power Lead 7
Vio Q3 Power Lead (ﬁ : 8 7 :S Q)
\‘%,’;‘D = (-5
K!_,,?f(hniciﬁ(s) Date
-'/ Check resistance of Redundant Voltage Taps.
03 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi VTa2Q3 EE1123 a2 ,
. 3 424
Vio VTc2Q3 EE1223 c2 Q
2 429
Vio vTb2Q3 | EE1323 b2
/
N G v os

,fﬁhniciar;()s)

Q3 LMQXC Cold Mass Module Assembly
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.
2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall (Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
6. Connect H,, to "A” power lead as shown in figure 21.1-B.
7. Connect L, to “B" power lead as shown in figure 21.1-B.
8. Connect H,qand Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
suU |F -] 8Ka
‘A" Lead I
a0 I s U _ 5Ka I 5U 5Ka
“B” Lead l 5L h5Ka
BL 8Ka
] Q3 Non-iP End (Non-Lead End) ! Q3 IP End (Lead End)
Lead Configuration i Lead Configuration
“A"Lead gKa 8K
- [
e (Left side)

Q3
S5Ka
= (Right side)

‘.[:i [:I!:] e
OO0 e

SKa 8Ka

Non-iP End IP End

Figure 21.1-B

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOQXC04-1

Notes: Re-issued per DR No. 4278

Page 60 of 88



TD/Engineering & Fabrication

Specification # 5520-TR-333729

(Q3) Inductance Nominai 15 to 16 mH
Voltage Tap Serial Numbers
Connoct|_Fermi CERN KEK‘ Total inductance
Hpor [VTalQ3 [EE1113 ail
Leor VTc1Q3 EE1213 c1 \g"?‘-g’ mH
HPOT VTclQQ3 EE1213 ¢l — o
Leor |VTbIQ3 |EE1313 b1 Py 1o mH
Nominal 30 to 32 mH
Total Inductance
H VTalQ3 |[EE1113 al i
POT Q ,S O q g {

(Q3) Q-Factor

Nominal 1.0 to 1.2

Voltage Tap Serial Numbers

Connect] Fermi | CERN | KEK Total Q
Hpor [VTalQ3 |[EE1113 al ) z¢
Lpor [VTc1Q3 [EE1213 c1 I\ s
Hpor |VTc1Q3 |EE1213 ci |
Leor [VIDIQ3 |EE1313 b1 1
Nominal 1.0 to 1.2

Total Q
Hpor [VTaiQ3 |[EE1113 al \ A
Leor [VIDIQ3 |EE1313 b1 i

March 8, 2005
Rev. B

_n. L
{éc/hnic?gn(s)

Q3 LMQXC Cold Mass Module Assembly
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LHC Serial No.: LMQXC04-{
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter,
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on,
4. Connect wires as shown in Figure below,
U+ (Black) to Sense Hi
i+ (Yeliow) to Input HI
U- (Red) to Sense LO
I- (Green) to Input LO
5. Push biue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WL (meaning a 4 wire resistance measurement).
8. Read resistance in chms and record in traveler,
ackard HP3457A SENSE INPUT
OO0 oo
T OOOoOD oEoos o 1
Lne LA O e I s I | OOy OOoo;
Do om = / _[OG\
7
/ \
OHMF Sutton Blue (function) Button
U+ Black
I+ Yellow A
U Red o=
= Green f——————""""" -

Thermometer
(RTD}

To measure the resistance of a C

ogenic {(Warm-up} Heater

1. Use Hewlett Packard HP3457A digital multimeter,

2. Record temperature of building within +/- 5 degrees.

3. Press line button to turn line on.

4. Connect wires as shown in Figure below.

3. Push biue button {function key) once.

6. Push OHMF button.

7. Verify arrow in readout is above the AW (meaning a 4 wire resistance measurement},
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler,

E:::vl::?d HP3457A F SENSE  INPUT
OO0 oooe /a
g S=SS SSes o
Line C3 [ v I s e = == R e g = = | |
DOoobhoes 2 / _L'OQ\
i A - -
/ \
OHMF Button Blue (function) Button
warmup
Heater

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMOXC04-1
Notes: Re-issued per DR No. 4278
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (5%
Component Fermi CERN Range Resistance
Q3 RTD, primary T | TTeas | sowr00 | (b4 17 o
Q3 RTD, redundant To0s | T7eas | eoer00 | (7. 23

Q3 Cryogenic (warm-up) Heater (LE) -
wire af top (CERN #1 14)
Q3 Cryogenic {warm-up) Heater (LE) -
wire at bottom (CERN #1 1)

Q3 Cryogenic {warm-up} Heater {Non-LE) -
wire at top (CERN #2 1+)

Q3cC ic (  Hoater (Nor-LE) 16t0 185 Q } (ﬁ z f
ryogenic (warm-up) Heater (Non-LE) - ] ,
wire at bottom (CERN #2 I-) w2bQ3 | EH8323 o

Ve & -S 05
/ﬁﬁmician(s) Date

Using the Hewlett Packard HP3457A digital multimeter, measure the Protection {Strip) Heater
Resistance for Q3.

WiaQ3 | EHB313+

1610185 Q) o1/

W2Q3 | EHB313

WibQ3 EHB8323+

Q3 Protection (Strip) Heater Resistance
Fermi CERN KEK | Description Limit Resistance

H1aQ3 | YT1113+| HA1
H2aQ3 | YT1113-| HA2
H1bQ3 | YT1123+| HB1
H2bQ3 | YT1123-| HB2

circuit A’ | 28to320 | 27.99

Circuit B 28 to 32 Q Z }f lﬁ/ QJ

O -~
(5= /R
%chmiéian(s) Date
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXCO04-1

Notes: Re-issued per DR No. 4278
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212 Check Q1 & Q2 Instrumentation Bus Wires for Continuity.

Module| Pin Fermi CERN KEK Description

M2 11 ViaiQt EE1111 ai |Q1 Lead Voltage Tap "a", primary
M2 2 VTazQi EE1121 a2 |Q1 Lead Voitage Tap "a", redundant
M2 |3 VTc1Q1 EE1211 c1 Q1 Center Voltage Tap "¢", primary
M2 4 VTe2Q1 EE1221 c2 |1 Center Voltage Tap "¢", redundant
M2 |5 VTbin EE1311 b1 |Q1 Lead Voltage Tap "b", primary _
M3 1 VTe1Q2a | EE1212 (Q2a Center Voltage Tap "¢, primary
M3 3 VTa2Q2a | EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTalQ2a ; EE1112 Q2a Lead Voltage Tap "a", primary
M3 |5 VTb2QH1 EE1321 b2 Q1 Lead Voltage Tap *b", redundant
M4 1 VTc2Q2a | EE1222 (Q2a Center Voltage Tap "¢", redundant
M4 3 VTb1Q2a | EE1312 "~ K2a Lead Voltage Tap "b", primary
M4 4 VTb2Q2a | EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VibtQ2b | EE1612 (32b iead Voltage Tap *b", primary-
M5 2 VTc2Q2b | EE1522 Q2b Center Voltage Tap “c", redundant
M5 | 3 VTc1Q2b | EE1512 (32b Center Voltage Tap "¢", primary
M5 5 VTh2Q2b | EE1622 Q2h Lead Voltage Tap “b" redundant
M6 1 VTaiQz2b | EE1412 Q2b Lead Voitage Tap “a". primary

} Me | 2 VTa2Q2h | EE1422 Q2b Lead Voltage Tap "a", redundant

Corractor voltage tap Q1-H1 (skew dipoie} (on

M | 11 VTHI EE8121 MCBX, MCBXH, A+ lead)

Corrector voltage tap Q1-V1 {normal dipole) {on
M8 |2} VIV EE8111 MCBX, MCBXV A+ lead)

Corrector voltage tap Q2-H2 (skew dipole) (on
M8 | 3] VT2 FEB122 MCBX, MCBXH, A+ lead)
M8 4 VTV2 EE8112 Corrector voltage tap Q2-V2 {normal dipoie) {on

MCBX, MCBXYV, A+ iead)
Q1 Cryogenic Heater lead end - wire at top

M10 | 1 WiaQ1 EHB311+

{CERN #1 [+)

Q1 Cryogenic Heater lead end - wire at bottom
M10 | 2 W2ali EH8311- (CERN #1 I-)

Q1 Cryogenic Heater non-lead end - wire at top
M10 | 3 Ww1bQ1 EHB321+ (CERN #2 I+) _

Q1 Cryogenic Heater non-lead end - wire at
bottom (CERN #2 |-}

QJ2A Cryogenic Heater lead end - wire toward
cold mass end plate (CERN #1 i+)

Q2A Cryogenic Heater lead end - wire toward
cold mass mag center (CERN #1 |-)

Q2A Cryogenic Heater non-lead end- wire
toward cold mass end plate {(CERN #2 I+)

Mi0 | 4 W2bn EH8321-

M11 | 1 W1aQ2A | EHB8312+

M1 | 2 W2aQ2a EH8312-

N AN N R RN A A N S N A S A A A S A A AN E

M1t | 3 W1bQ2A | EHB322+

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-1
Notes: Re-issued per DR No. 4278
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Module| Pin Fermi CERN KEK Pescription Dcne
Q2A Cryogenic Heater non-lead end- wire ’
MT1 4 W2bQ2A EH8322- itoward coid mass mag center (CERN #2 |-) ‘/
' Q2B Cryogenic Heater lead end - wire toward
M12 | 1| W1aQ2B | EH8332+ cold mass end plate (CERN #1 1+) v
i Q2B Cryogenic Heater lead end - wire toward
M1z | 2 WaaG2B EHB332 cold mass mag center (CERN #1 1-) L/
N : QzB Cryogenic Heater non-lead end- wire
Mi2 | 3| WIbQ2B | EH8342+ toward cold mass end plate (CERN #2 14) v
Q2B Cryogenic Heater non-lead end- wire ’
M12 | 4 W2bQ2s EHB342- toward cold mass mag center (CERN #2 |-) v/
M1a | 1 H1aQ1 YT1111+ HA1 {8} P_rotectio_n (Strip) Heater, ("a" circuit) (CERN /
_ iead #1+) .
Mia | 3 H2a01 NT1111- | HA2 IC;; zr;te_e)ction (Strip) Heater, ("a” circuit) (CERN | /7
_ |G Protection {Strip) Heater, (“b" circuit) ) /
M14 | 5 H1bQ YTU21+ | HBY fee ead #23) . v
Q2a Protection (Strip} Heater, 1-4 & 2-3 circuit ‘
MIS | 2| HiaQza | YT1112+ (FNAL lead A+) (CERN lead #1+) e
Mi5 | 4 H2bO YT1121- HB2 (}1 Protection (Strip) Heater, ("b‘ circuit) {CERN e
lead #2-) .
) Cl2a Protection (Strip) Heater, 1-4 & 2-3 circuit
M6 | 1) H2aQza | YT1112 (FNAL lead A-) (CERN lead #1-) v’
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit :
MI6 | 3 | HIbQza | YT1122+ (FNAL lead B+) (CERN lead#2+) /
i Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit
M16 | 5| H2DQza | YT1122 (FNAL lead B-) (CERN lead #2-) v
. Q2b Protection (Strip} Heater, 1-4 & 2-3 circuit :
M7 |2} H2aQ2b | YT1132 (FNAL lead A-) (CERN lead #1-) - e
Q2b Protection {Strip) Heater, 1-4 & 2-3 circuit )
Mi7 141 H1aQ2b | YT1132+ (FNAL lead A+) (CERN lead #1+) v
. Q2b Protection {Strip) Heater, 1-2 & 3-4 circuit '
M8 | 1] HIbQ2b | YT1142+ (FNAL lead B+) (GERN lead#2+) v
(Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit
M18 | 3| H20Q2b | YT1142- (FNAL lead B-) (CERN lead #2-)
M20 | 1 TaQt_l+ TT8311 I+ Q1 RTD, primary Wire color: Yellow / '
M20 | 2 TaQ1_lI- TT8311 I- Q1 RTD, primary Wire color: Green ,///
M20 | 3 TaQl_V+ | TT8311 U+ Q1 RTD, primary Wire color: Black v’ _
M20 | 4 TaQ1_V- TT8311 U- Q1 RTD, primary Wire color: Red /
M20 | 5 ToQi_+ | TT8321 I+ Ci1 RTD, redundant: Wire color: Yellow v//’
M20 | 6 TbQ1_I- TT8321 I- Q1 RTD, redundant: Wire color: Green /
M20 |11 TbQ1_V+ | TT8321 U+ Q1 RTD, redundant: Wire color: Black v
M20 | 10 TbhQi_V- TT8321 U- Q1 RTD, redundant: Wire color: Red 1~
M20 | 9 TaQ2a_t+ | TT8312 I+ (2a RTD, primary Wire coior: Yellow .
M20 | 8 TaQ2a_{- | 718312 1- Q2a RTD, primary Wire color: Green

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC04-1
Notes: Re-issued per DR No. 4278
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Module| Pin Fermi CERN KEK Description Done
M20 | 7 Ta@2a_V+ TT8312 U+ Q2a RTD, primary Wire color: Black Pl
M20 |12 TaQ2a_V-| TT8312 U- Q2a RTD, primary Wire color: Red e
M20 |13 ThQ2a I+ | TT8322 I+ 1Q2a RTD, redundant: Wire color: Yellow o
M20 {14 ThQ2a_I- | TT8322I- Q2a RTD, redundant: Wire color: Green v
M20 1 15| TbQ2a_V+ TT8322 U+ Q2a RTD, redundant: Wire color: Black o
M20 | 16 TbQ2a_V-| TT8322 U- Q2a RTD, redundant. Wire color: Red e
M21 | 1 TaQ2b_i+| TT8332 I+ 32b RTD, primary ‘Wire color: Yellow - /
M21 | 2 TaQ2b_I- | TT8332 - Q2b RTD, primary Wire color: Green o
M21 | 3 TaQ2b_V+ TT8332 U+ Q2b RTD, primary Wire coior: Black e
M2t | 4 TaQ2b_V-| TT8332 U- Q2b RTD, primary Wire color: Red v
M21 | 5 TbQ2b_i+ | TT8342 I+ Q2b RTD, redundant: Wire color: Yellow .
M21 6 TbQ2b_I|- | TT83421- Q2b RTD, redundant: Wire color: Green e
M21 |11 TbQ2b_V+ TTB342 U+ Q2b RTD, redundant: -Wire color: Black
M21 | 10 TbQ2b_V-| TT8342 U- Q2b RTD, redundant; Wire color: Red e
D teeic i f Y ~F-o5"

Date

-~ /f . " N . e
f,\//— /4 L {_r- -~ ACsC =

Date

LHC Serial No.: LMQXC04-1
Notes: Re-issued per DR No. 4278
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213 Using the Valhaila 4300B, connect 10mA applied voltage thru the corrector Power Leads. Measure
Resistance and record in the table below. Record Initial resistance of Corrector Element and record
below.
CorrectorBusleads =~~~ .
V3A { V3B | H3A | H3B | B3A : B3B ; B6A | B6B
V2A | V2B | H2A | H2B | B4A i BAB | AdA | A4B
VIA | VIB | H1A | HIB | A2A : A2B | A3A | A3B :
(View Looking from DFBX into Q3) T
Power Labels iti
Corrector | Corrector Readout Labels Resistance ir.rmal
Assembly | Element v I Lo Resistance
A2A EEB223 £
Ol MQSX
MQSX MQSX EE8223 A2B A2A A2B 7 (o]
A2A A2B Y. o7
V3A EES113 ;
of2 MCBXV
MCBXV EE8113 V3B V3A V3B 177, 4 ¢
V3A V3B | ) 4o
H3A EE8123 .
- Oz MCBXH
MCBXH EE8123 H3B H3A | H3B AR
H3A H3B 4
MCBXA ALya
B6A EE8613 NS,
 OZ MCTX
MCTX EE8613 B6B B6A | B6B 94.5}
B6A B6B 3352
B3A EE8313 o
MCSX
MCSX EEB313 B3B B3A B3B 2796
B3A B83B 2198
AdA EE8423 O
MCOSX
MCOSX EE8423 A4B AdA | A4B .96
A4A A4B V.47
B4A EE8413 - 02
MCOX
MCSOX MCOX EE8413 B4B B4A B4B 7. s
B4A B4B 7.68
A3A EE8323 Q1
MCSSX
MCSSX EE8323 A3B A3A A3B [3.64
A3A A3B 17577
—

Rd
2
L

/,Syéchm"c‘?an( 5
Q3 LMQXC Cold Mass Module Assembly
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\, 215 Hipot according to tables below.
Final Q3 Corrector and Bus Hipots
Looking into Non-IP End of Q3
Looking from DFBX to Q3
5 Gray - 500v [ Others—ov | 44 | Others - gy
MeBXA 1 vaa T vas [ rea Troa 3371838 | BeA [ BB | . |mcsxa This shows the
O VoAl vae [2a | von | oan BB | A4 aB | Imesox fcl::;:e:oz’f'lgﬁfalt?(;r:sas
A VA viB | mialme A2A | A2B | A3A | A3p tenters the DFBX
MQsXx MCSOX
|
! Need to verify that there
i s no continuity between
! any of these paths
j
3
’E Measurement
. Yleasurement
i — . S
Hipot #1 i B3A | B3B | BeA | pgg L
Gray — 500V - | B4A 1 BB | AgqA | aqp | - 030M
Others - ov | L1 V1B H1A [ H1B | A2 | A28 | Asn A3B |
Hipot#2 | 1 vaa | vap | H3A | H3p B3A | B3B | B6A | Bgg | Déy
f Gray-500V§ - B4A ! Bap AdA ’ _uA
Others - gv A2A [ aAoB A3A
E: J:
Hipot#3 D3| B3 |BeA BeB |
Gray-500v ;| ! vaa | vap H2A | H2B | B4A ! Bgg AdA | AgB 1 .O%D uA
Others —ov | VIA; VIB ! H1A [ HiB A2A | A2B | A3A ! asg |
Meotsd | 1WA Va8 ko T han | maa 37
Gray-500v ! " { yoa V2B | H2A | H2B B4A , A
Others - ov {VIA | vig ( H1A [ H1B | aza |
j L, | mw&&maw—'q’;‘w;g,‘w.w"ﬁ-,-m-m‘,.wz' oy S .
Q3 LMQXC Coid Mass Module Assembly LHC Serial No.: LMOXC04-p
Notes:
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Final Q3 Corrector and Bus Hipots
Looking into Non-iP End of Q3
Looking from DFBX to Q3
Measurement
Hipot #5 A V3A V3B | H3A o A
Gray — 500V ’ v2A | V2B | H2A _ 79
Others—OV i i VIA | V1B H1A -
Hipot #6 "7 yaa | vaB | HBA | H3B B3A
Gray — 500V T VeA | V2B | H2A | H2B | BAA
Others—OV | - § V1A | V1B { H1A H1B | A2A
Hipot#7 L. Tvaa | vaB | H3A 3B . B3A | B3B BGA | B6B |
Gray — 500V : V2A | v2B | H2A | H2B B4A /5 Z
Others ~ OV | ViA L V1B © HIA | W1B | A2A |

&3 o
Date
Dark
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LM( 2XC04—0

Notes:
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22.0 Instaltation of Hypertronics

221  Assemble/Install Hypertronics Connectors, without Cover at Non-IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.1 below.

Table 22.1
. Fermilab | CERN KEK A
Module Pin Label Label Label Description
M1 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTaiQ1 JEE1111 al |Q1 Lead Voltage Tap "a" , primary
M2 2 VTa2Q1 |EEt1121 a2_ 101 Lead Voltage Tap "a", redundant
M2 3 VTci1Qtl |EE1211 c1 Q1 Center Voltage Tap "c", primary
M2 4 VTc2Q1 |EE1221 c2 |Q1 Center Voltage Tap "c", redundant
M2 5 VTb1G1 JEE1311 Q1 Lead Voitage Tap "b", primar
1 VTc2Q2a JEE1222 Q2a Center Voitage Tap “c", redundant
M3 2 VTc1Q2a (EE1212 Q2a Center Voltage Tap "c" , primary
M3 3 VTa2Q2a |[EE1122 Q2a Lead Voltage Tap "a", redundant
M3 4 VTal1Q2a {EE1112 Q2a Lead Voltage Tap "a”, primary
5 VTh2Q1 JEE1321 Q1 Lead Voltage Tap "b",redundant
1 VTb1Q2a |EE1312 Q2a Lead Voltage Tap "b", primary
5 M4 2 VTbh2Q2a |EE1322 Q2a Lead Voltage Tap "b", redundant
FoM4 3 VTb1Q2b |EE1612 Q2b Lead Voitage Tap "b", primary
M4 4 VTh2Q2b |EE1622 Q2b Lead Voltage Tap “b", redundant
M4 5 VTe1Q2b |EE1512 Q2b Center Voltage Tap "c", prima
M5 1 VTa2Q3 |EE1123 a2 ]Q3 Lead Voltage Tap "a", redundant
M5 2 VTaiQ3 |EE1113 al_|Q3 Lead Voltage Tap "a", primary
M5 3 VTa2Q2b |EE1422 Q2b Lead Voltage Tap “a", redundant
M5 4 VTai1Q2b {EE1412 Q2b Lead Voltage Tap "a", primary
M5 5

i VTcQ2b EE1522 Q2b Center Voitage .- "¢" ,runnt

VTciQ3 |JEE1213 Q3 Center Voltage Tap "c”, primary
VTc2Q3 |JEE1223 c2 |Q3 Center Voitage Tap "¢, redundant
VTb1Q3 JEE1313 b1 ]|Q3 Lead Voltage Tap "b", primary
VTh2Q3 |EE1323 b2 ]Q3 Lead Voltage Tap "b" , redundant
mpt Em No connection

Blank Module

M7

M7
M7
M7
M7

A JWIN|=

Q3 LMQXC Cold Mass Module Assembiy LHC Serial No.: LMOQXC04-0
Notes:
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Table 22.1 (continued)

Module | Pin FT::;Tb f::: Ll: iﬁl Description
wo | 1 | vimn Jecoren | |Corscior vfago ap GTT how dpa
M8 5 VTV1 EE8111 hCn%r;e)?toh; é(g;?\?i ia?e SJ)—W (normal dipole) (on
wo [ o [ vine [eesizz| [Coroctrslagotep G2 T2 Ghew Fpoe)
M8 4 vTv2 | EES112 Corrector voltage tap Q2-V2 (normal dipole) (on

MCBX, MCBXV, A+ lead)

_M8

Ern_

No connection

rrector voltage tap Q3-H3 (skew dipole) (on

T M10

Emph

_ N Conion

1 EE8123
M9 2 viv3 | EEB113 Corrector voltage tap Q3-V3 (normal dipole) {on
M9 3 VTAZ | EEB223 Corrector voltage tap Q3-A2 (skew quadrupole) (on
M9 4 VTA3 | EEB323 Corrector voltage tap Q3-A3 (skew sextupoie) (on
5

Corrector voltage tp Q3-B3 {(normal seupole)(on '

_Emp

1 EE8313
M10 2 VTA4 EE8423 Corrector voltage tap Q3-A4 (skew octupole) (on
M10 3 VTB4 | EEB413 Corrector voltage tap Q3-B4 (normal octupole) {on
M10 4 VTB5 | EE8613 Corrector voltage tap Q3-B6 (normal dodecapole)
5

No Connection

Bln.k Module

M11

M11

M1t

M11

|EH8311+

01 ogenic eer lead d - wir RN

M12 W2aQt | EH8311- Q1 Cryogenic Heater lead end - wire at bottorn
M12 W1bQ1 |EH8321+ Q1 Cryogenic Heater non-lead end - wire at top
Mi12 W2bQ1 [EH8321- Q1 Cryogenic Heater non-iead end - wire at bottom

M12

Emp

Emp

Q3 LMQXC Cold Mass Module Assembly

No Connection

Rev. B

LHC Serial No.: LMQXC04-0
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Table 22.1 (continued)

. | Fermilab| CERN KEK .
Module| Pin Label Label | Label Description

M13 1 | W1aQ2A | EH8312+

Q2A Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 1+) :

Q2A Cryogenic Heater lead end - wire toward cold mass mag
center (CERN #1 |-}

Q2A Cryogenic Heater non-lead end- wire toward cold mass end
plate (CERN #2 |+)

Q2A Cryogenic Heater non-lead end- wire toward cold mass mag
Mi3 4 | W2bQ2A | EH8322- center (CERN #2 I-)

M13 5 Em Em No connaction

M13 2 | W2aQ2A | EH8312-

M13 3 | W1bQ2A | EH8322+

Q2B Cryogenic Heater lead end - wire toward cold mass end plate
(CERN #1 1+)

Q2B Cryogenic Heater lead end - wire toward cold mass mag
center (CERN #1 I-)

Q2B Cryogenic Heater non-lead end- wire toward cold mass end
piate (CERN #2 |+)

Q2B Cryogenic Heater non-lead end- wire toward cold mass mag
center (CERN #2 |-)

Mi4 1 [ W1aQ2B | EH8332+

Mi4 2 [ W2aQ2B | EH8332-

M14 3 | W1bQ2B | EHB342+

W2bQ2B | EH8342-

tm Em ot » No connection
W1aQ3 | EH8313+ Q3 Cryogenic Heater lead end - wire at top (CERN #1 1+)
W2aQ3 | EH8313- Q3 Cryogenic Heater lead end - wire at bottom (CERN #1 |-
W1bQ3 | EHB323+ Q3 Cryogenic Heater non-lead end - wire at top (CERN #2 I+)
W2bQ3 | EH8323- Q3 Cryogenic Heater non-lead end - wire at bottom (CERN #2 |-)
Em Em No Connection
Blank Madule

H1aQ1 | YT1111+| HAt |Q1 Protection (Strip) Heater, ("a” circuit) (CERN lead #1+)

Empty Empty No connection

H2aQ1 | YT1111- | HA2 |Q1 Protection (Strip) Heater, ("a” circuit) (CERN lead #1-)

Empty Empty No connection

H1bQ1 | YT1121+| HB1 [Q1 Protection (Strj Heater, ("b" circuit) (CERN lead #2+
Empty Empty No connection
H1aQ2a [YT1112+ Q2a Protection (Strip) Heater, 1-4 & 2.3 circuit (FNAL lead A+)
Empty Empty No connection

H2bQ1 YT1121- |HB2 ]Q1 Protection (Strip} Heater, ("b" circuit) (CERN lead #2-}

Empty Empty _____|Noconnection
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
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Table 22.1 (continued)

.| Fermilab | CERN KEK -
Modute | Pin Label Label | Label Description
. Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
M19 1 H2aQ2a | YT1112 (CERN lead #1-)
M19 2 Empty Empty No connection
Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit {FNAL lead B+)
M19 3 H1bQ2a | YT1122+ (CERN lead#2+)
M19 4 Empty Empty No connection
_ Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B-)
M19 5 H2bQ2a | YT1122 CERN lead #2-
M20 1 Empty Empty No connection
) Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL lead A-)
mM20 | 2 | H2aQ2b | YT1132 (CERN iead #1)
M20 3 Empty Empty No connection
Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL lead A+)
M20 4 H1aQ2b | YT1132+ (CERN lead #1+)
M20 5 Em Em No connection
Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL lead B+)
M21 1 H1bQ2b | YT1142+ (CERN lead#2+)
M21 2 Empty Empty No connection
i Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit {FNAL lead B-)
M21 3 H2bQ2b | YT1142 (CERN lead #2-)
M21 4 Empty Empty No Connection
M21 5 H1aQ3 | YT1113+| HA1 |Q3 Protection (Stri Heater, (“a" circuit) (CERN lead #1+
mz2 1 Empty Empty No Connection
M22 2 H1bQ3 | YT1123+ | HB1 |Q3 Protection {Strip) Heater, ("b" circuit) (CERN lead #2+}
M22 3 Empty Empty No Connection
M22 4 H2aQ3 | YT1113- | HA2 |Q3 Protection (Strip) Heater, ("a" circuit) (CERN lead #1-)
M22 5 Em Em No Connection
M23 1 HobQ3 | YT1123- | HB2 [Q3 Protection (Strip) Heater, ("b" circuit) (CERN lead #2-)
M23 2 |Empty Empty No Connection
M23 3 |Empty Empty No Connection
M23 4 |Empty Empty No Connection
M23 5 |Em Em No Connecilion
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC034-0

Notes:
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No connectin

( Rev.B
y | Module |  Pin FT_';";:T" CERN Label L';i'; Description
M24 1 Blank Module
M24 2
M24 3
M24 4
M24 5
Note: Pin Numbers of Module M25 are not listed in numerical order.
1 TaQ1_I|+ TT8311 I+ Q1 RTD, primary Wire color: Yellow
2 TaQ1_I- TT8311 I- Q1 RTD, primary Wire color: Green
3 TaQ1_v+ TT8311 U+ Q1 RTD, primary Wire color: Black
4 TaQ1_V- 718311 U- Q1 RTD, primary Wire color: Red
5 ThQ1_ I+ TT8321 I+ Q1 RTD, redundant: Wire color: Yellow
6 TbQ1_|- 1178321 I- Q1 RTD, redundant: Wire color- Green
11 ThQ1_V+ TT8321 U+ Q1 RTD, redundant: Wire color: Black
10 ThQ1_V- TT8321 U- Q1 RTD, redundant: Wire color: Red
9 TaQ2a_i+ |TT8312 I+ Q2a RTD, primary Wire color: Yeliow
8 TaQ2a_l- TT83121- Q2a RTD, primary Wire color: Green
7 TaQ2a V+ [TT8312 U+ Q2a RTD, primary Wire color: Black
TaQ2a_V- |TT8312 U- Q2a RTD, primary Wire color: Red
TbQ2a_I+ TT8322 |+ Q2a RTD, redundant: Wire color: Yellow
ThQ2a_ |- TT8322 I- Q2a RTD, redundant: Wire color: Green
TbQ2a_V+ [TT8322 U+ Q2a RTD, redundant- Wire color Black
TbQ2a V- |TT8322 U- Q2a RTD, redundant: Wire color: Red
Emp Emp

M26 1 TaQ2b_t+ TT8332 I+ Q2b RTD, primary Wire color: Yeliow
M26 2 TaQ2b_I- TT83321- Q2b RTD, primary Wire color- Green
M26 3 TaQ2b_V+ [TT78332 U+ Q2b RTD, primary Wire color; Black
M26 4 TaQ2b_V- 178332 U- Q2b RTD, primary Wire color: Red

M26 5 ThQ2b 1+ TT8342 |+ Q2b RTD, redundant: Wire color: Yellow
M26 6 ThQ2b_{- TT8342 |- Q2b RTD, redundant: Wire color: Green
M26 11 TbQ2b V+ |TT8342 U+ Q2b RTD, redundant: Wire color: Black
M26 10 TbQ2b_V- 178342 U- Q2b RTD, redundant: Wire color: Red
M26 9 TaQ3_[+ TT8313 I+ Q3 RTD, primary Wire color: Yellow
M26 8 TaQ3_I- 178313 I- Q3 RTD, primary Wire color: Green

M26 7 TaQ3_V+ [TT8313 U+ Q3 RTD, primary Wire color: Black

M26 12 TaQ3 V- 178313 U- Q3 RTD, primary Wire color: Red

M26 13 TbQ3 I+ 178323 i+ Q3 RTD, redundant: Wire color: Yeliow
M26 14 ThQ3_I- 178323 I- Q3 RTD, redundant: Wire color: Green
M26 15 ThQ3 V+ 178323 U+ Q3 RTD, redundant: Wire color: Black
M26 16 TbQ3_V- 178323 U- Q3 RTD, redundant: Wire color: Red
M26 17 Em Emp No connection

Q3 LMQXC Cold Mass Module Assembly

LHC Serial No.: LMQXC04-0
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Hypertronics Connector Pin Locations (Q3 non-IP end)
VIEW: Male (pin) solder cup side

:: [ 21 i:: 50 I50 |50 |5@ |50 5@ 50 |5@ 150 {50 {50 |30 |5C 50 |50 {50 {50 {50 [5® 58 |50 5!_ 5@ 150 -
04 910 - 40 lao |4e |40 |4@ 140 40 180 (40 |48 (48 (40 a8 140 (4@ |49 [4@ 140 |40 40 {40 (4@ [48 140
o2 0 ¥ sc3030_36__30__;0303030uao_sos_ousosouao_m 38 i3@ |30 Wi_f)
o os | [20 [0 |28 |20 |aw 120 {20 {20 Jou fze |28 12k 20 )20 20 {20 |20 |20 |20 |26 128 jze 20} |
o o1 |10 11 O 10 |19 110 |18 130 |10 (10 e jie- 10 {19 [1e |10 110 |10 }1e hie 1@ 1@ 11O
.M mmmmmm9m8m7msmsm4mawzm1mommmm.mmmmm
@ Hole filled in grey: Wire soldered to pin.
® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
S
Black U+
Yellow I+
Red U -
Green | -
Individual Thermometer Layout
Note(s):
Ensure the Hypertronics cover has NOT been installed.
49'7' Wajéovw ¥ /0/2005
Technician(s) Daty [/
3 LMQXC Cold Mass Module Assembly LHEC Serial No.: LMQXC04-0
Notes:
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222 Assemble/Install Hypertronics Connectors, without Cover at IP End as per Q3 Module
Assembly (ME-369900). Pin Numbers for connectors are shown in Table 22.2 below.
Table 22.2
. Fermilab| CERN L.
Module Pin Label Label Label Description
M 1 Blank Module
M1 2
M1 3
M1 4
M1 5
M2 1 VTalQt [EE1111  [a1 Q1 Lead Voltage Tap "a", primary
M2 2 VTaz2Q1 [EE1121 |a2 Q1 Lead Voltage Tap "a", redundant
M2 3 VTc1Qt [EE1211 el Q1 Center Voltage Tap “c", primary
M2 4 VTc2Q1 [EE1221 Je2 Q1 Center Voltage Tap "c”, redundant
M2 5 VTb1Q1 |EE1311 |b1 Q1 Lead Voltage Tap "b", prima
M3 1 VTe1Q2a |[EE1212 Q2a Center Voltage Tap “c", primary
M3 2 Empty Empty No connection
M3 3 VTa2Q2a 'EE1122 Q2a lead Voltage Tap "a", redundant
M3 4 VTaiQ2a {EE1112 (32a L ead Voltage Tap "a", primary
EE1321

VTc2Q2a

_|VTb2Q1

‘ OLad Voltage Tap

.. Center Voitageap "c'; redundant

b " ,redundant

Q3 LMQXC Cold Mass Module Assembly

1 EE1222

2 Empty Empty No connection

3 VTb1Q2a [EE1312 Q2a Lead Voltage Tap "b", primary
M4 4 VTbh2Q2a {EE1322 Q2a Lead Voltage Tap "b", redundant
M4 5 VTb1Q2b [EE1612 Q2b lead Voltage Tap "b", prima
M5 1 Empty Empty No connection
M5 2 VTc2Q2b [EE1522 Q2b Center Voitage Tap “¢", redundant
M5 3 VTc1Q2b (EE1512 Q2b Center Voitage Tap "¢", primary
M5 4 Empty Empty No connection
M5 5 VTb2Q2b |EE1622 Q2b Lead Voltage Tap "b" redundant
M6 1 VTatQ2b [EE1412 Q2b Lead Voltage Tap “a”, primary
M6 2 VTa2Q2b (EE1422 Q2b Lead Voltage Tap "a", redundant
M6 3 Empty Empty No connection
M6 4 Empty Empty No connection
M6 5 Em Empty No connection
M7 1 Blank Module
M7 2
M7 3
M7 4
M7 5

LHC Serial No.: LMQXC04-0
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Table 22.2 (continued)

M10

W1aQ1

. Fermilab| CERN KEK i
Module Pin Label Label Label Description
Corrector voltage tap Q1-H1 {skew dipole) (on MCBX,
M8 1 VTH1 | EE8121 MCBXH. A+ lead)
Corrector voltage tap Q1-V1 (normal dipote) {on
M8 2 VIVl | EE8T MCBX, MCBXV A+ lead)
Corrector voitage tap Q2-H2 (skew dipole) {on MCBX,
M8 3 VTH2 EE8122 MCBXH, A+ lead)
Corrector voltage tap Q2-V2 {normal dipole} (on
M3 4 VIvz | EE8112 MCBX, MCBXV, A+ lead)
M8 5 Em Em No connection
Mo 1 Blank Module
M9 2
M9 3
M9 4
Mg ., ...-,

EH8311+

Q1 Cryogenic Heater lead end - wire at top (CERN #1 |
1+)

Q1 Cryogenic Heater lead end - wire at bottom (CERN

M10 2 W2aQ1t | EH8311- #11.)

Q1 Cryogenic Heater non-lead end - wire at top
M10 3 W1bQ1 | EH8321+ (CERN #2 1+)

Q1 Cryogenic Heater non-lead end - wire at bottom
M10 4 Ww2zbQ1 | EH8321 (CERN #2 1-)

W1aQ2A

EH8312+

Emp

No connection

QZOQnic Heatr Ieae cold 3
mass end plate (CERN #1 1+)

Q2A Cryogenic Heater lead end - wire toward cold

M1 2 W2a2A | EHB312- mass mag center (CERN #1 |-)
Q2A Cryogenic Heater non-lead end- wire toward cold
M11 3 | W1bQzA | EH8322+ mass end plate (CERN #2 1+)
) Q2A Cryogenic Heater non-lead end- wire toward cold
M1 4 W2bQ2A | EH8322 mass mag center (CERN #2 |-)
M11 Em Em No connection
Q2B Cryogenic Heater tead end - wire toward cold
M12 1 | W1aQ2B | EHB332+ mass end plate (CERN #1 1+)
) Q2B Cryogenic Heater lead end - wire toward cold
Mi2 2 W2aQ2B | EHB332 mass mag center (CERN #1 1-)
Q2B Cryogenic Heater non-lead end- wire toward cold
M12 3 | W1bQ2B | EHB342+ mass end plate (CERN #2 I+)
Mi2 w2bQ2s | EHsad2- Q2B Cryogenic Heater non-lead end- wire toward cold

mass mag center (CERN #2 |-)

Emp

Q3 LMQXC Cold Mass Moduie Assembly

LHC Serial No.: LMQXC04-0
Notes:
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Table 22.2 (continued)

Fermilab

CERN

KEK

Module Pin Label Label Label Description

M13 1 Blank Module
M13 2
M13 3
M13 4
M13 5
M14 1 Hla(h YT1111+ [HA1 Q1 Protection (Strip) Heater, (*a" circuit) (CERN fead
M14 2 Empty Empty No connection
M14 3 H2a(Q1 YT1111- |HA2 Q1Protection (Strip) Heater, ("a" circuit) (CERN lead #11
M14 4 Empty Empty No connection
M14 5 H1bQ1 YT1121+ |HB1 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead
M15 1 Empty Empty No connection

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M15 2 H1aQ2a [YT1112+ lead A+) (CERN lead #1+)
M15 3 Empty Empty No connection
M15 4 H2bQ1 YT1121- HB2 Q1 Protection (Strip) Heater, ("b" circuit) (CERN lead
Mi5 5 Em Em No connection

Q2a Protection (Strip) Heater, 1-4 & 2-3 circuit (FNAL
M16 1 H2aQ2a (YT1112- lead A-) (CERN lead #1-)
M16 2 Empty Empty No connection

. Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL

M16 3 H1bQ2a |YT1122+ lead B+) (CERN lead#2+)
M16 4 Empty Empty No connection

Q2a Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M16 5 H2bQ2a [YT1122- tead B-) (CERN lead #2-)
M17 1 Empty Empty No connection

(Q2b Protection (Strip) Heater, 1-4 & 2-3 circuit {FNAL
M17 2 H2aQ2b [YT1132- lead A-) (CERN lead #1-)
M17 3 Empty Empty No connection

Q2b Protection (Strip) Heater, 1-4 & 2-3 Gircuit (FNAL
M17 4 H1aQ2b [YT1132+ lead A+) (CERN lead #1+)
M17 5 Em Em No connection

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit {FNAL
M18 1 H1bQ2b [YT1142~ lead B+) (CERN lead#2+)
M18 2 Empty Empty No connection

Q2b Protection (Strip) Heater, 1-2 & 3-4 circuit (FNAL
M18 3 H2bQ2b |YT1142- lead B-) (CERN lead #2-)
M18 4 Empty Empty No connection
M18 5 Emp Empty No connection
M19 1 Biank Module
M19 2
M19 3
M19 4
M19 5

Q3 LMQXC Cold Mass Module Assembly

LHC Seriai No.: LMQXC04-0
Notes:
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Module Pin FeLr:::‘I:b CERN Label Iz Ebtl Description
NOTE: PIN NUMBERS OF MODULE M20 ARE NOT LISTED IN NUMERICAL ORDER.
M20 1 TaQl I+ TT8311 i+ Q1 RTD, primary Wire color: Yeliow
M20 2 jTaQi_l- TT8311 |- Q1 RTD, primary Wire color: Green
M20 3  [TaQ1_V+ TT8311 U+ Q1 RTD, primary Wire color: Black
M20 4 TaQ1 V- TT18311 U- Q1 RTD, primary Wire color: Red
M20 5 TbQ1_I+ TT8321 I+ Q1 RTD, redundant: Wire color:_Yellow
M20 6 TbhQ1_i- 178321 i- Q1 RTD, redundant: Wire color. Green
M20 11 |[TbQ1_V+ TT18321 U+ O1 RTD, redundant. Wire color. Black
M20 10 |ThQ1_V- TT8321 U- Q1 RTD, redundant: Wire color. Red
M20 9 TaQ2a_l+ TT8312 I+ Q2a RTD, primary Wire color: Yellow
M20 8 |TaQ2a_l- TT8312 1- Q2a RTD, primary Wire color: Green
M20 7 TaQ2a_V+ (1718312 U+ Q2a RTD, primary Wire color: Black
M20 12 |TaQ2a_V- |TT8312U- Q2a RTD, primary Wire color: Red
M20 13 |TbQ2a_I+ TT8322 1+ Q2a RTD, redundant: Wire color: Yellow
M20 14 [TbQ2a_l- 178322 |- Q2a R1D, redundant. Wire color:_Green
M20 15 |TbQ2a_V+ [T18322 U+ Q2Za RTD, redundant. Wire color. Black
M20 16 |1bQ2a_V- 118322 U- Q2a RTD, redundant. Wire color: Red
M20 17 |JEm Em No connection
NOTE: PIN NUMBERS OF MODULE M21 ARE NOT LISTED IN NUMERICAL ORDER.
M21 1 TaQ2b_l+ TT8332 I+ Q2b RTD, primary Wire color: Yellow
M21 2 |TaQ2b_l- 718332 |- Q2b RTD, primary Wire color. Green
M21 3 TaQ2b_V+ [TT8332 U+ Q2b RTD, primary Wire color: Black
M21 4 TaQ2b_V- |TT8332 U- Q2b RTD, primary Wire color: Red
M21 5 ThQ2b_i+ T18342 I+ Q2b RTD, redundant: Wire color: Yellow
M21 6 ThQ2b_I- TT8342 1- Q2b RTD, redundant: Wire color: Green
M21 11 |[TbQ2b_V+ |T78342 U+ Q2b R1D, redundant: Wire color: Black
M21 10 |TbQ2b_V- |T78342 U- Q2b RTD, redundant: Wire color: Red
M21 9 Empty Empty No connection
M21 8 Empty Empty No connection
M21 7 Empty Empty No connection
M21 12 |Empty Empty No connection
M21 13 |Empty Empty No connection
M21 14 |Empty Empty No connection
M21 15 |Empty Empty No connection
M21 16 |Empty Empty No connection
M21 17 |Em Emp No connection

Q3 LMQXC Cold Mass Module Assembly

R s e

LHC Serial No.: LMQXC04-0
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Form #2 CRYO HEATER CHECK_OUT

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER

2 Expected Measured
= c . i . s
3 lE Resistance, | Resistance; || FNAL Description
= OHM OHM Label
T ICAS Cryogemc Héa}él’f;éad end
wire toward cold mass end plate
mis| 1+ | |EH831 3+ 1 1 W1aQ3 (CERN #1 14)
: 7 1 8 - 3 - Q3 Cryogemc Heater jead end -
wire toward cold mass mag center
EH8313- L W2aQ (CERN #11-)
AR CNR 0 sgen -sg R o Ay
Q3 Cryogenic Heater non-lead end-
wire toward cold mass end plate
mi1s| 3 || EHB323+ W1bQ3 (CERN #2 I+)
1 7 1 7 " 73 Q3 Cryogenic Healer non-lead end-
wire toward cold mass mag center
mis| 4 | |EH8323- W2bQ3 (CERN #213

more than

Mi15

20MOHM

EH8323+ |more than

GND 20MOHM

W1aQ3

Q3 Cryogenic Heater lead end -
wire toward cold mass end plate
{CERN #1 I+)

W1bQ3

Q3 Cryogenic Healer non-tead end-
wire toward cold mass end plate
{CERN #2 I+)




Form #3 PROTECTION STRIP HEATERS

MEASURE RESISTANCE ACROSS EACH HEATER USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TO GND USING HANDHELD METER
MEASURE RESISTANCE FROM HEATER TC COIL USING HANDHELD METER

<4 Fs ;8 o
RS . X BT o PR
Heat Q1 Protechon (Stg) Hoaler, 1-4 & 2-3
M2 4 YT1 1 1 3_ 30 30 51 circat (FNAL lead A-} (CERN load #1-)
- Q@1 Protection (Strip) Healer, 1-4 & 2-8

M2r 5 | YT1113+ FI8QY | el (FNAL toad As) (CERN lead #15)

HibGs | 9 Protcnon (Stip) Hesler, 1-2& 54
mzzl 2 | YT1123+ 30 30 60 circuit (FNAL lead By (CERN joadw2+)

Q3 Prafoction (Strip} Heater, 1-2 & 34
YT1123- ciroutt (FNAL load! 8-} (CERN foad #2-

Hoa0d Q3 Protecivon (Stnp) Heater, 1-4 & 2-3
M2z 4 YT1113- fmore than INF cirguit (FINAL load A-} {CEAN lead #1-}
— 20MOHM

&

Q3 Prosachion (Strip) Hoater, 1-2 & 34
M2zl 2 | YT1123+  |more than INF HIBO3 | circuit (FNAL foad Bv) (CEAN jead#es)

I GND 20MOHM

ore th o83 Q3 Frotection (smz{ Heater, 1-4 8 2-5
Mzl 4 YT111 3- m an INF circuit (FNAL lead A-) (CEEIN lead #1-}
20MOHM 5 i —- ™
' COIL

22

Q3 Protéction (Sirp) Heater, 1-2 & 3-4
m22l 2 | YT1123+ more than IN F HIBQS | ceut (AL load B+) (CEAN loac#2+)

[ coiL__ | 2omonm




Form#4 RTDs Measurements

MEASURE RESISTANCE AGRCSS EAGH RTD USING A FOUR WIRE METER
MEASURE RESISTANCE FROM RTD TO GROUND USING HANDHELD METER
MEASURE RESISTANCE FROM RTD TO THE COIL USING HANDHELD METER

@ Expected | Measured
§ £ Breakout BOX |Resistance, | Resistance| FNAL Description
k! Labeis OHM OHM Label

gy

Q3 R'.';lj, prithary Wire

Mgs o HTT8313 |.+ color; Yellow

: Q3 RTD, primary Wire
mes | ¢ HTTB313 I- 57 | 6404 L9 color: Grean
' Q3 RTD, primary Wire

M2 | 7 %T 831 3 U+ Tal3 Ve color: Black

. [ @3 RTD, primary Wire
118313 U- Taqa v color: Red

TaQ3 I+

wes | 13 [{TT8323 I+ mag i ?,ﬁirerib’id‘;ﬁ;':
wo (1w |fTT8323 4 | | | moer | C2AD e
wes | 15 || TT8323 U+ "7 | reas v [ OO edundant

1178323 U- | S o e

g e R ST . A
Leo [o 178131 mom [ G FTD pmary s
. JGND  laowonm

{78323 1 more T
[20MOHM |
[TT8313 1 mere T
4COIL 20MOHM
| sees _Ig |TT8323 s more |
' “{COIL IZOMOHM



B Form#6é Feed through Test
i |
- ]
I JMEASURE RESISTANCE BETWEEN ALL 24-Q1 FEED THROUGH SIGNALS
| _sm>mcmm_ RESISTANCE BETWEEN ALL 46-Q2 FEED THROUGH SIGNALS
- a1 Qz
| EXPECTED RESISTANCE [OK?7 EXPECTED RESISTANCE |OK?7
. EE1111 [< 1 OHM YES [EE1112 |<10OAM YES
| EE1121  |<1 OHM YES [EE112Z2 [<10HM YES
EE1Z211_|<10PM YES [EE1212_|< 1 OHM YES
EE1221 [<1OHM YES [EE1222 (<1 OHM YES
_|EE1311_]<10HM YES |EE1312 l<10OHM YES
EE1321_J<10HM YES [EE1322 [<1OHM YES
. . [EEB121 [<10OAM YES |EE8122 |<10OHM YES
[ 1 [FE8i11 [<10RM YES [EEB112_|<1 CHM YES
- EHB3TT+ |<10OHM YES JEH8312+ [< 1 OHM YES
| EH8311-_|<7 CHM YES |EHB3T2- <+ OHM YES
EHB8321+ [< 1 OHM YES [EHB322+ {<1 OHM YES
[ ERB32T-_|<TORM YES _|EAB32Z- < T ORM YES
| YT1111+ < 1 OHM YES _|¥YT11924 |« 1 QHM YES
] YT1111. [<10OHM YES |YT1112- [<1GHM YES
I YTit2i+ |<1 OHM YES |¥T1123:+ [<10HRM YES
YT1121-_ <1 OHM YES [VTi122- |<10HM YES
TT83111+ [< { OHM YES [TT83121+ [< 1 OHM YES
T18311F [<1 OHM YES _|TT83121- < 10HM YES
s TT8311U+}<1 ORM YES _|TT8312U+[< 1 OHM YES
| |TTa311U-[< 1 OHM YES |TTa312U- [< 1 OHM YES
B ._ 1783211+ [<1OHM YES 1783221+ [<1 OHM YES
| T783211-_|<1 CHM YES {T78322)- |<10HM YES
; TTB321U+|< 1 OHM YES [TT83220+[< 1 OHM YES
i TT8321Y-[< 1 OHM YES |T18322U <1 OFM YES
| ] EE1412_ |<71OHM YES
~ - EE1422 |<10HM YES
- EE1512 1< 1 ORHM VES
N T ) EET522 |<10OAM YE
B EET6812  [<1 OHM YE
_ EE1622_ |<1 OHM YE
[ i i - EHB332+ [<1 CHM YES
3 EHB332- <t OHM YES
EHB342+ {< 1 OHM YES
[ | |EH8348” J<10RM YES
— Y1132+ |< 1 0HM YES
| - W ¥T1132- <1 OHM YES
o o YT1142+ |< 1 0HM YES
- | YT1142- [< 1 OHM YES
. I TT8332+ |< + OHM YES
[ 1783321 |<10ORM YES
T TT8332U+< 1 OHM YES
TT8332U-|< 1 OHAM YES
_ TT83421+ |< 1 GHM YES
[ ) TT8342_[< 1 CHM YES
T TT834204[< 1 OHM YES
- TT83420- < 1 OHM YES




‘ | ‘ | F
Ccoil bus # |NA u_w 4 1 2 7 8 5 6[NA
o Peqsa V3B H3A H3B B3A B3B B6A B6B XXX]
| poogvea {voB H2A H2B B4A B4B A4A A4B XXX
XOOQVIA V1B H1A H1B AZA A2B ASA A3B XXX
S el e S e EE R I B
e e e I I A T
e S R B R lﬁll S
‘e I+‘.| - B e I I R ——
, I o T T.wlumilw R R \\Il.\\l.T\\l\\lMlHH
. _Wo,E.MmJommﬁﬂl_ob MQ_,.M 3_1 OWBmm:mn. e —
_MEASURE | RESISTANCE .»MmOmm BOTH OOOF@%m.mI o R R I N
I §m>m‘c‘mm_mmm_m._.>zo‘m.mﬂ0§ OOOF TO GROUND S N S R
o M_,\_m\pmc@mlm‘mmbm,%m BETWEEN TAPS e I D R
o [_’ |MEASURE - RESISTANCE FROM EACH H>_U 40 OOO__. mcm S P e
— —— |MEASURE CONTINUITY OF Q1 CCOIL BUS [ R T e
R _.,\_ImR,w.Em\mr_ulom SHORT T BETWEEN 1 OOO:. mcm&zo Omo SR R N
| |[MEASURE CONTINUITY OF Q2 OOOF BUS ﬁ % ) S S S S
I §m>mcmm\_u03 MIOmM mm..DEmmz Q2 OOO:. mtm %\z_u mm_w\ —— ]
L ‘f I. e 7\ - I.H S — + S N R
o Io:mo:,”m_ Oo:moﬁo.. Coil  |Expected Measured e Ll[lfl![
I [ < . CCOILBUS #1 | 23 OHMS 2190HMs | | I R B
o ‘JQI H3-B ooo__. mcm #2 R R S R
<m:_nm_ Oo:mﬂoﬁ Oo__ T
] |vaa CCOIL BUS #3 [19 OHMS 1790tMs | R b
| lvss ccolLBus#4 | — ]
| __ 1 |A2Carrector Coil e e e ]
o |a2-aA CCCIL BUS #7 [10 OHMS goHMS [ N
A2-B CCOIL BUS #8 4
N S — —
H3-A CCOM BUS #1 [>20 KOHMS |INF J




I GND
- V3-A CCOILBUS #3 |>20 KOHMS |INF
] GND
] A2-A CCOIL BUS #7 |-20 KOHMS |INF
) GND
A3 Corrector Coil resistance
] A3-A CCOILBUS#5 | 14 OHMS |13.9 OHMS
| |asB CCOIL BUS #6
| | B3 Corrector Coil resistance ‘
o B3-A CCOIL BUS #7 | 28 OHMS |28.5 OHMS
1 Ie3B CCOIL BUS #8
T B M R S | — i
o _1___|Ad Corrector Coil resistance
I B .Y CCOILBUS#5 | 120HMS [12.3 CHMS
S A4-B CCOIL BUS #6
R — R L RN I R
A3-A CCOIL BUS #1 |>20K OHMS [INF
I GND
] eea CCOIL BUS #3 |>20K OHMS [INF
I GND
1 aea CCOILBUS #7 |>20K OHMS JINF_
. GND




B4-B CCOIL BUS #8

B6 Corrector Coil resistance
{B6-A CCOIL BUS #5 | 100 OHMS 100.6 OHMS | .
B6-B CCOIL BUS #6

|
. B4 Corrector Goil resistance Y B ..|...‘J,|r.|.[l1ﬁll. .
| |Baa CCOILBUS #7 | 13 OHMS 13.4 OHMS - o -

P T e e —

B4-A CCOIL BUS #1
GND

220KOHMS fne ] T wﬁ

B6-A CCOIL BUS #3 {>20K OHMS [INF
GND S I & R I A

Expected Measured Expected Measured
>20M OHMS _ |INF EEg8123 >20M OHMS  JINF

EE8123

o JT EES113 - EEB413 |
L EE8123 >20M OHMS  [INF EE8123 >20M OHMS o \.- ‘

INF
| kfl EEB223 EE8613

_ EE8123 >20M OHMS  [INF EE8113 >20M OHMS  |INF
EE8323 EEB223

EE8123 >20M OHMS  IINF EE8113 >20M OHMS  [iNF

EE8313 EE8323

. Jl_v EE8123 =>20M OHMS  [INF EE8113 >20M OHMS  |INF __
EE8423 EE8323

Bt T



EE8123

>20M OHMS  |INF EE8113 >20M OHMS  |INF
_ EE8413 EE8313
B Expected Measured Expected  |Measured
EEB113  |-20MOHMS |INF EES223 >20M OHMS  |INF
. EE8423 EEB613
- EES13  [oomorms  [nr EE8323  |-2omoHMs |nr -
EE8413 EE8313
) EE8113 >20M OHMS INF EE8323 >20M OHMS  |INF -
] EE8613 EE8423
EE8223  [-DOMOHMS |INF EE8323 >20M OHMS  |INF
EEB323 EE8413
EES223  |-20M OHMS  |INF EE8323  |>20M OHMS |INF ]
EE8313 EE8613
. EE8223  |-00MOHMS  |INF EE8313 >20M OHMS  |INF
EE8423 EE8423
e EE8223  |>20M OHMS |INF EE8313 ~20M OHMS _INF
EEB413 EE8413
EE8313  [>20M OHMS |INF EE8423 >20M OHMS  |INF
EE8613 EE8613
EEB423  |>20MOHMS |INF EE8413 >20M OHMS  |INF




[ T T eEsars EE8613 -
- t——— o S IO —— - S R
| Measure Viap to each Ccoil ~ - I T
B T o Expected Measured \.\ o \M\ O Expected  |Measured IIMHM
| H3A <5 OHMS 1.18 OHMS H3B 24 OHMS  22.77 OHMS ]
| EE8123 T
T V3A <5 OHMS 1200HMS | V3B 19 OHMS  [19.06 OHMS T
..... T EE8113 - EEBT13 -
e B6A <5 OHMS 1200HMs | BeB 1000HvS lrote3omms |
T EEB613 EE8613 B )
. r B3A <5 OHMS 1240HMs | B3B 290HMS |oo420mms | ||
T EE8313 - EE8313 -
- AdA <5 OHMS 1730HMs | AdB 120HMS [13o30mms | [ |
B EE8423 T EE8423 T
- B4A <5 OHMS 1.17 OHMS |\ B4B 130HMS _[14260HMs | | |
T EE8413 o EE8413 T
- A3A <5 OHMS 1180HMs | A3B 180HMS [1ss1omms |
- ] EE8323 - EE8323
T AZA <5 OHMS 2050HMs | A28 100HMS fo7ioHmMs | | |
T EE8223 [T eEszes ]




.
T
__ . Measure continuity of Q1 Ccoil through bus o .} Measure Ccoil through bus of Q1 to GND I
OK?? OK??
A Ccoil Bus YES . Ccail Bus YES o N
8 V1A 3 YES o V1A 3 YES
S ViB 4 YES o ViB 4 YES N R
o H1A i YES o H1A 1 YES I
I HiB 2 YES o H1B 2 YES R
| S N B - .%ﬁ‘ —— e F S S ‘r}| ]
| _<_mmmc$ continuity o* Om @@m:@ggm N o o _c._mmmcﬁm Ceoil E%:m:..ccm of Q2 to GND L N
_ i B
T OK?? - R OK?? IJ T
Ccoil Bus YES o Ccoil Bus YES o -
V24 3 YES o V2A 3 YES N
V2B 4 YES - V2B 4 YES R
H2A 1 YES - ~ H2A 1 YES o N
H2B 2 YES . H2B 2 YES
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-.} Hypertronics Connector Pin Locations Q3 Lead (IP) End
VIEW: Female (receptacie) solder cup side
6 o17|e6 o7 ' _ ] _
.5 1t ('?)16- o5 o1 o1t §0 |50 |50 (5@ |50 (58 |50 }50-} 150180 503 50 .|50 |58 {5® .5. 5@ |50 |
os *P oisles *"° 1[0 |40 4@ {40 (4@ |40 |40 4@ 4® (30 14®-140 140 {40 [48 (4@ |28 |40
o3 % oisles *° 01a|30 |3 [30 |30 |30 |a® (30 [3e 38 |30 {30 |38 |30 |30-|se-|ze |28 |3 |30
:.2 og @13 .2 s » 20 120 {28720 [28 [20 {20 [20 |2 20 [20: {20 |20 |30 |20 ]20 [20 [2e |30
o ...®7 @'12; - 74 01z 10 |18 [10 1@ [10 [1® 1:0_1_:; 19.’.:1_?'1;:!"'10 1_0".159___10 10 [1e [0 [
M M20 MIZ MI8 MI7 M6 MI5 M4 MI3 M2 M1 MID M9 ME M7 M6 M6 M4 M3 M2 MM
@ Hole filled in grey: Wire soldered to pin.
©® Hole with dot in center: Pin exists but no wire soldered to it.
O Hole filled in white: No pin. Hole is drilled out.
= Black U+
ISR  Yellow |+
C3- Red U -
=~ Green | -
Individual Thermometer Layout
Note(s):
Ensyye the Hypertronics cover has NOT been installed.
Q}“j{wﬁdu ?//o / 20¢4
Technician(s) /7 : Date’ ’

223 Inspect Hypertronics Connector. Ensure that it is free of flux and that Kapton has been installed

properly.
,«f,//;;/@ e (C-AV G200

Raéponsib%/uthorityﬂ)hysicist Date

224 After LHC Project Physicist / designee has signed the above step, complete the installation of the
Hypertronics. /" /

Technician(s) Date

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
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23.0 Final Electrical Inspection

23.1 Perform an electrical inspection on each of the individual Quadrants and the Cold Mass. Refer to
the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q3 Cold Mass:

Use Valhalia Scientific 4300B digital micro-ohmmeter.

Set Test Current to 0.1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on,

Turn test current off.

Connect Iy to “A” Lead as shown in figure 23.1-A,

Connect | o to “B” Lead as shown in figure 23.1-A.

Turn test current on.

Connect Vi, and V g to voitage taps as shown in resistance table.
10. To measure Total with leads, connect Vy to “A” Lead and V o1o “B” Lead.
11. Atthe IP End, jumper the 8Ka leads as shown in Figure 23.1-A.
12. Read resistance and record in traveler.

OENIDO AN

I ‘iB!! Led v .
8U 8Ka
“A” Lead l
8L 8Ka
Q3 Non-IP End (Non-Lead End) I Q3IP End (Lead End)
Lead Configuration | Lead Configuration
“A” Lead
AL 43008
SCIENTIFIC il
1A . . ] (Left side)
[N °'~—j S “B” Lead 8Ka
Resistance R weQ O 03
E:III'. Sg::ls 20mV 200mV 2V C&"“g
(Right side)
5Ka
Non-IP End
Figure 23.1-A
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0

Notes:
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(Q3) Resistance Nominal 3.35 to 3.45 Q
It T ial N
Voltage Tap Serial Numbers Total Resistance
Connect| Fermi CERN KEK
Vu |VTalQ3 |EE1113 al . _
Vi |VTclQ3 |EE1213 ci
Vo |VTbIQ3 |EE1313 m o H2X Q
Va [VTalQ3 |EE1113 al - @ Cj
Vio [VvTbiQ3 |EE1313 b1 b 1 )
Total Resistance with Leads
Nominal 6.75 10 6.85 Q
Vi fu Q4 Power Lead / .
Vio ¢ Q3 Power Lead o %(ﬂ 8 S
S VR W o\
> & S \\0\e S
Technicii Date i
Check resistance of Redundant Voltage Taps.
Q3 Redundant Voltage Taps Nominal 3.35 to 3.45 Q
Connect Fermi CERN KEK Resistance
Vi | VTa2Q3 - | EE1123 a2 _
VHI VTC2Q3 EE1223 c2 —
Vio VTb2Q3 EE1323 b2 > M0 2 Q
B S B\ N\ es
S - WL G WA Lo\ 5
Technictants) Date N
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMOXC04-0
Notes:
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To measure Ls and Q of a Q3 Cold Mass:

1. Use Agilent 4263B LCR Meter.

8Ka

Q3 Non-IP End (Non-Lead End)
Lead Configuration

Q3 IP End (Lead End)
Lead Configuration

2. Turn power on by pushing line button. Wait 30 seconds until display screen is lit.
3. Recall program #1. To do this, push recall {Rcl), then push #1, then push Enter.
4. Push Auto/Hold button to release hold.
5. Verify that the frequency displayed in the upper right corner of the display screen is 1000 Hz and the
level recorded in the lower right corner of the display screen is 1V or 1000 mV.
8. Connect H,, to “A” power lead as shown in figure 6.2-B
7. Connect Ly, to “B” power lead as shown in figure 6.2-B.
8. Connect Hy and Ly buttons to voltage taps as shown below.
9. Read Ls and Q from display and record in table.
I “B” Lead
8U " 8Ka
“A” Lead I
“B” Lead 1] s 5Ka
8L
i

8Ka

(Left side)

Q3

8Ka
Non-IP End IP End
Figure 23.1-B
Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:
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(Q3) Inductance Nominal 15 to 16 mH
cﬂnne:_{tiltjs;;?p Seg;:ql:lumbe:(sEK Total Inductance
Hpor VTa1Q3 EE1113 al y 5, Z L/g o
Leor {VTIc1Q3 |EE1213 ct R  mH
Hpor |VTclQ3 |EE1213 ci
Lpor |VTbIQ3 |EE1313 b1 /5 223 mH
Nominal 30 to 32 mH
Total Inductance
Hpor |VTalQ3 |EE1113 al .
Lpor |VTbIQ3 |EE1313 b1 3€ é/é/ mH

(Q3) Q-Factor

Nominal 1.0 to 1.2

Voltage Tap Serial Numbers

Total Q

Connect| Fermi CERN KEK
Hpor |VTalQ3 |EE1113 al / / —
Lm'r VTc1Q3 |EE1213 cl ok :
Hpor |VTclQ3 |EE1213 cl i \. \
Leor |[VTb1Q3 |EE1313 b1 ' ‘i@
Nominal 1.0 to 1.2
Total Q
Hpor {VTalQ3 |[EE1113 ai -
Leor |VTbIQ3 |EE1313 b1 / /

Q3 LMQXC Cold Mass Module Assembly

%\\Q 05

Date

March 8, 2005

Rev. B

LHC Serial No.: LMOXC04-0

Page 85 of 88
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To measure the resistance of a Thermometer (RTD):

1. Use Hewlett Packard HP3457A digital multimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.

U+ (Black) to Sense HI

I+ {Yellow) to Input HI

U- (Red) to Sense LO

I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4WC (meaning a 4 wire resistance measurement).
8. Read resistance in ochms and record in traveler.

HP3457A SENSE NPUT
| | o Y s [ o | | ons [ e s ]

e oo | s e |
| e B e [ e |
| auer s o [ e |

Haac
o = | v
e e | o ) e

Blue {function} Button

OHMF Button

Ui+ Black |

I+ Yedow
- -
I Green

Thermometer
{HTD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Use Hewlett Packard HP3457A digitat multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push QHMF button.

Verify arrow in readout is above the 4WE2 (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. HRead resistance in ohms and record in traveler.

pow left HP3457A

Pacl

Nookwhn~

SENSE INPUT

)

s I s s |
Y | e e |
| s e e B e

aWwa )
s Y o [ o

Line 1 3 e e I e f e '=”=”=‘7
I e I s [ e
/, T —
CHMF Button Blue (function) Button
Warmup

Heater

Q3 LMQXC Cold Mass Module Assembly LHC Serial No.: LMQXC04-0
Notes:

Page 86 of 88



TD/Engineering & Fabricati on

v

)

Specification # 5520-TR-333729
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Q3 - RTD's and Cryogenic (warm-up) Heaters
Temperature of Building (+5°); ] g ©
Component Fermi CERN Range Resistance
Q3 RTD, primary TaQ3 | TT8313 | s0to70q | 6. /25—
Q3 RTD, redundant TbQ3 TT8323 | 60to70 LS. 15
Q3 Cryogenic {warm-up) Heater (LE) - _
wire at top (CERN #1 by) WiaQ3 | EHB313+ |
; — - : 16t0 185 Q ~
Q3 Cryogenic (warm-up) Heater (LE) - W2103 EHB313. o / 7,7 S /J{
wire at bottom (CERN #1 I-) ” :
Q3 Cryogenic (warm-up) Heater (Non-LE) -
wire at top (CERN #2 +) WIbQ3 | EHB323+
Q3 Cryogenic {warm-up) Heater (Non-LE) - 16to 1850 / 7 3 ?’;/
wire at bottorn (CERN #2 |.) W2bQ3 | EHB323- ' @,

Technician(s)

Using the Hewlett Packard HP3457A digital multimeter, measuie the Protection (Strip)

Heater Resistance for Q3.

Ydles
Date

Q3 Protection (Strip) Heater Resistance

Fermi CERN KEK Description Limit Resistance
H1aQ3 | YT1113+] HA1

Circuit A 28t032Q
H2aQ3 | YT1113-| HA2 | - 30.19%
H1bQ3 | YT1123+| HB1 Circuit B 281032 0

1Ircui 0O .

H2bQ3 | YT1123-] He2 30.213 o

Tech;fjician(s)

Q3 LMQXC Cold Mass Module Assembly

/0t a5

Date

LHC Serial No.: LMQXC04-0

Notes: Pages issued per TRR No. 1766
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23.2 Hipot according to tapje below. Hipot to 3xv Maximum leakage jg JuA
Hipot Cojj to Heaterg and Grg
Grounded
Yoke, Q3 Jnstrumentation Bus,
Busses ang Corrector Coil
nd Warm-up Heaters
Q3 LMQxc Cold Magg Module Assembly LHC Serig] No.: LMQXCOd-O
Notes:
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240 Production Complete

24.1  Process Engineering yerify that the Q3 Cold Mass Module Assembly Traveler (5520-TR-333729)
i accuraie and complete. This shall include a review of all steps 1O ensore that all operations have
been completed and signed off. Ensure that all Discrepancy Reports, Nonconformance Repotts.
Repaiisework Forms, Peviation Index and dispositions have been reviewed by the Responsible

Authority for conformance before being approved.

-

Comments:
-
Process EngineerfDesignee Date
Q3 LMQXC (old Mass Module Assembly LHC Serial No-: 1LMQXC04-0

C
Notes:
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C E RN AT MEL Document JNo.
CH-1211 Geneva 23 LHC-MCSOX-FR-0001 rev. 1.0
Switzerland ( EDMS Document No,
the
Large
Hadron
) Collider
project
Certificate of Conformity
Part name: MCSOX Inner Triplet Corrector Package
LHC Identification HCMCSOX001-ANO00005 | Serial No.: HCMCSOX001-ANGOO00S
Shipped To: CERN Shipment No: | 01
Shipment 14/11/03
Manufacturer: Ansatdo Order No.: CD1000630
Related tech.
Specification: LHC-MQSXA-CI-0001 and addenda
Related drawings: LHCMQSXA0020 (620RM3829)
; Tel. +41 22 767 4305
g;;;’w\;:.nsrble person at Mikko Karppinen : .
; E-mail. Mikko.Karppinen@cern.ch
; Tel. +39 010 6489 210
:eSp;r;s':ble person at Gianluigi Gaggero — - - :
} Ansaldo: E-mail. gaggero.gianiuigi@as-g.it
\ Ansaldo certifies that the defivered material conforms to the technical specification mentioned abave:
! Date: 11/11/03 Name: G. Gaggero Signature:
Gianluigi Gaggero

Acceptance test results

MCOSX MCOX MCSSX Remarks:

RT dc Ansaldo: 12.04 13.04 13.55
i tance  \"CERN: 12.01 13.03 13.59

CMA': 1B ig 90 [ i3.33%

Ansaldo: 3.30 4.47 7.84
Inductance 3.30 4.47 7.84
@1 kHz/100 | CERN 3.3/3.3 4.47/.4.47 | 7.83/7.84
Hz (mH) . 27 /- '

CMA: 23 /35 |4 47701y 267/7.84
R.T. leakage | Ansaldo: '0.061 0.054 olo65
current to CERN: <10nA <10nA 20nA
ground @
1.5kV (uA): CMA:

Cold Mass Assembler

Visual _ . /ﬁ'
inspection QC_% PT AR / = Accepted:
Name / B . Reiected: [
Signature /%/_)u o ; ) ejecte
z}" / f
X kDate / Z 3 C}, o &
!

! Cold Mass Assembler



AT MEL Document No.
LHC-MCSOX-FR-0001 rev. 1.0

Page 2 of 2
)
| | Comments
(Ansaldo):
FCO mments (CERN): Magnetic axis have been measured at warm. j
Scribe line made relative to the measured field at warm {correction of 1 .27mm
anti-clock-wise from the dowef pin holes on the conn, plate.)

FComments (CMA):

]

N
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CH-1211 Geneva 23

AT MEL Document No.
LHC-MQSX-FR-0001 rev. 1.0

Switzerland [ EDMS Document No. J
the
Large
Hadron
Collider
project
- - - \
Certificate of Conformity
Part name: MQSX Inner Triplet Skew Quadrupole Corrector
LHC Identification HCMQSX_001-ANO00005 | Serial No.: HCMQSX_001-AND0000S
Shipped To: CERN Shipment No: | 02
Shipment 14/11/03
Manufacturer: Ansaldo Order No.: CD1000630

Related tech.
Specification:

LHC-MQSXA-CI-0001 and addenda

Related drawings:

LHCMQSXA0020 (620RM9829)

ibl Tel. +41 22 767 4305
g;‘sg;ns:b.e person at Mikko Karppinen -
* E-mail. Mikko.Karppinen@cern.ch
: Tel. +39 010 6489 210
! zest;s:'b’e person at Gianiuigi Gaggero :
j Ansaido: E-mail. aggero.gianluigi@as-g.it

Ansaldo certifies that the delivered material conforms to the technical specification mentioned above:

" \C

Date: 10/11/03 Name: G. Gaggero Signature:
Gianluigi Gaggero
Acceptance test results
MQSX Remarks:

RT dc Ansaldo: 7.60
resistance

CERN: 7.60
(«):

CMA*: 7.43

Ansaldo: 14.23
Inductance 14.24
@1 kHz/100 | CERN 14.23/14.24
Hz (mH) "

cMA: ez 1820
R.T. leakage | Ansaldo: 0.01
current to CERN: 85nA
ground @
1.5kV (1A): CMA:

Cold Mass Assembler
Visual 1 = - Accepted: E’ﬂ
inspection M EFTRD / £ P
&
Name / - — ) - - Rejected: []
| Signature /%\*‘) : ;’,\’M——“—) !
2 / 7
Dat L - i
ate j2- S o




AT MEL Document No.
LHC-...

——

Page 2 of 2
e ™
Comments T
(Ansaldo):

Comments ( CERN): | Magnetic axis have been measured at warm. ]
Scribe line made relative to magnetic field at warm (correction of 1.7mm clock-
wise from the dowel pin holes on the conn. plate.)

[; nl
Comments (CMA):
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CERN-LHC MQXA-14 Quality Record
Acceptance Test at FNAL

CERN LHC MQXA

Acceptance Test at FNAL

QUALITY RECORD

Cryogenics Science Center

KEK, High Energy Accelerator Research Organization

Magnet ID

Date of approval

Approved by : (FNAL)

(KEK)

Ver. 0
Ver A (with ininal results)
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CERN-LHC MQXA-14 Quality Record
Acceptance Test at FNAL

1. Appearance Check

Procedure Criteria
Check appearance of the magnet by visual inspection. No harmful defects or deformation
Resylt at TOSHIBA
Acceptable
Result at FNAL




e

“oanm

2. Interface Dimensions

Machine center

3/13
CERN-LHC MQXA-14 Quality Record
Acceptance Test at FNAL

FI (3330) —l Fr (3334) >
Eg () [ Ell (3305) [ Elr (3305) .l
= g1 Y
3‘;‘;1)T DWT - Yoke|(6510) s ng:r}
(450)| Box CollarColl|{6480) | @0
w T T TTET T T T T T T
1) Dimensions Unit:mm
Procedure Criteria
1) Dimension Check
Measure following dimensions
a, b, ¢ : Measuring range: every 45 deg. from 0 deg.
d : Splice Box : four points
a) Machine center - Interface 8) 3330 —6/+0
b} Interface outer diameter (Doel, Doer) b) 468 —A/+0
<) Interface inner diameter {Diel,Dier) ¢) p450 —4/+0
d) End Ring - Splice box(Eg) d)7 -5/45
Result at TOSHIBA
Critera 3330 -6/+0 $468 4/+0 9450 -4/0 7
Position Fi Fr Doel Doer Diel Dier Eg
0 deg. 33295 333400 46770 46785 45008 450.57 5.76
45 deg. 3340 RERIAY 16728 46692 440661 449,33
90 deg. 3338 13300 46762 46713 40 83 43930 6.77
135 deg. 33305 33308 dak 90 16697 24929 149 52
180 deg. 3310 33305 <17
225 deg. A33L0 1330 8
270 deg. 33300 3330.5 5,80
315 deg. 33300 3330.0
Result Acceptable Acceptable Acceptable Accentable
Result at FNAL
Critera 3330 -6/+0 0468 -4/+0 $450 -4/+0 7
Position Fl Fr Doel Doer Diel Dier Eg
odeg. |hH3N G 2330, 0
45 deg. -
90deg. | MNNO, ) 3349, B
135deg. | - —
180 deg. [ DY\ (33399
225deg, | —— T
270deg. DM .4 [3Hd9.9
315 deg. -
Result
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Acceptance Test at FNAL

2) End ring interface

Procedure Criteria
Check the weld edge preparation using 9449 +0/-0.02 | 1) The gauge shall be inserted into the end ring.
gauge. 2) Measurement data will be reported if the gage cannot
be inserted.
Measurement part Result at TOSHIBA Remarks
LE side Acceptable L 3mm
RE side Acceptable RE : 5mm
Measurement part Result at FNAL Remarks
LE side
RE side
3} Radial envelope
Procedure Criteria

Check shell radial envelope using ¢530mm gauge.
(dummy cold-mass support)

The gauge shall pass the magnet.

Result at TOSHIBA

Accepiable

Raciilt at ENJAT
e

14

Teouwi

LS Fa¥ ™

4) Magnet bore

Procedure

Criteria

Check appearance of the magnet bore by visual
inspection,

No harmful defects or deformation

Result at TOSHIBA

Acceplahie

MPEap s dameged wiend section L1 side and KR side

Result at FNAL

5) Magnet bus slot

Procedure

Criteria

Check the bus slot using bus line model gauge.

The gauge shall pass the magnet bus slot.

Result at TOSHIBA

Acceptable

Result at FNAL
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6) Weight
Procedure Criteria
Measure the magnet weight. Weight < 8500kg
Result at TOSHIBA
8340 Ky ' Aceeptable
Result at FNAL

l

7) Length of magnet lead, QPH wire, Voltage taps
Procedure Criteria

Check the lengths of magnet lead, QPH wire, voltage taps. | 1) Magnet lead : > 500mm from magnet LE end plate
2) Voltage taps wire : > 2000mm from magnet LE end

late
g) QPH wire : >2000mm from magnet LE end plate
Result at TOSHIBA

Measuring wire Measured Value Result
1) Magnet lead - S00mm Aceeptable
2) Voltage taps ~H00nm Acceprable
3) QPH wire _ MALEETINS Acceplabie

Result at FNAL

Measuring wire Measured Value Result
1) Magnet lead
2) Voltage taps
3) QPH wire

HA1  HB1

T Q4

Lead A

Al Q1
Q

o
B1

Lead B

HAZ HB2
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Acceptance Test at FNAL
8) Cable tags
Procedure Criteria
Check the cable tags. Consistent to the tag No. table,
Vtaps & QPH Tag No. tahle
Lead Tag Name Description
Voltage taps Al, A2 Taps from A lead
B1, B2 Taps from B lead
Cl1,C2 Center taps
Quench heaters HA1, HA2 Heater A
L HB1, HB2 Heater B
Result at TOSHIBA
1)Voltage taps Acceptable
2)Quench heaters Acceptable
Result at FNAL
1)Voitage taps
2)Quench heaters
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Acceptance Test at FNAL
3. Coil Resistance

Procedure
Measure the magnet total resistance and coil temperatyre 1) Compare with Ry at TOSHIBA. Variation of Ry <

at coil current of DCJA,
Calculate resistance at 20 °C; Ry,

0.005 Q
2) Voltage taps(C-A, C-B): Measurement Only

Ry=Vi(1 +0.00393*(Tmﬂ-20))

V: Voltage between magnet leads (V)

I': Coii current obtained by shut resistor (A)
Teoi : Coil temperatyre (°C

Voltage taps
tag No.

Mot Repaorted 330661

Nol Reponted

'E\Cvﬂ,‘t'pnfhff

Result at FNAL
PV
M
Magnet tota] voltage (V) Current (A) Magnet tota] resistance Variation (€2)
Ry (Q Roo. 1ospps - Roo pnay,
T . g5 T
Voltage taps tag No, Ry () Voltage taps tag No, %
| o T Al T
R C2-A2
I — 2 2/ |27
I T > 777 28I | 558 ]
__3.777 ] C2-B2 e A
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Acceptance Test at FNAL

4. Instrumentations

1) Voitage taps
Procedure Criteria
Check resistance of ali voltage taps by four terminal Magnet lead +: A1, A2 (Poled Out)
method at 1A. Magnet lead - : B1, B2 (Poie3 Out)
Magnet lead : Q4 4th ; + Center taps : C1, C2 (Polel Out)
Magnet lead : Q3 3¢d : -
Variation of Rao(A1)Ra(A2) 1 <0.1%
Variation of Ry(B1),R(B2) : <0.1%
Variation of Ryo(C1),Ry0(C2) : < 0.1%
Result at TOSHIBA
VOIt;g: taps Resistance() Volt;g: faps Resistance(Q2) Variation(%6) Result
Al 00265 A2 100263 0.00 Acceptable
Ci 3.4000% C2 340008 0.00 Acceptable
B1 6.79673 B2 6.79673 0.00 Acceptable
Result at FNAL
VOIt;g:. aps Resistance(2) Volt;g; faps Resistance(0)) Variation(%5) Result
Al O 3 A2 . a3
C1 3.3 C2 3 Fo
Bl y . LT B2 &E. 79
2)QPH
Procedure Criteria
Measure the resistance of QPH. QPH resistance : 30 +4/-402 (HA HB)
Result at TOSHIBA
QPH No. QPH Resistance(2) Result
HA KRN Acceptable
HB K6 Acceptable
Result at FNAL
QPH No, QPH Resistance((2) Resuylt
HA LY 26
HB LF. 32
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Acceptance Test at FNAL
3. Coil Inductance
Procedure Criteria
Measure inductance of magnet at frequencies of 100Hz 1) Variation of inductance Voitage taps No. C-A,
and 1kHz using LCR meter, inductance Voltage taps No. C-B : < 5%
2) Total inductance of the magnet :Measurement only
Result at TOSHIBA
Voitage taps 100Hz Result 1kiiz Result Voltage taps 100HzZ Result [kHz Result
tag No. %) (%) tag No. (%) %)
Cl-Ai 37.07 13,293 C2-Al 17.08 13.293
Cl-A2 3ro7 0.03 13.293 0.03 C2-A2 37.08 005 13.293 0.03
Cl-Bl 37.06 13289 C2-B1 i7.06 13.289
Ci1-B2 A7 06 13.289 C2-B2 37.006 13,289
100Hz 1kHz
‘Magnet 87.15 20 89
Acceptable
Result at FNAL
Voltage taps 100Kz Result I kHz Result Voltage taps 100Hz Result IkHz Result

tag No. {%) (%) tag No. (%5) (%)
Ci-Al |37, 9% ER C2-A1 5709 2 29
Cl-A2  [37.0 2, 357 C2-A2 |37 » /3 374
ciBl_|37.08 Y Q2 BL_|77 o 3
cl-B2 137 0% /3, 34 C2-B2 |37 o 2 34

' 100Hz 1kHz 7

Magnet ¥2. 25 31.3p




6. Turn to Turn Insulation

10/13

CERN-LHC MQXA-14 Quality Record

Acceptance Test at FNAL

Procedure

Criteria

record the signal,

Apply impulse voltage of 1000V between the magnet leads and

Instrumentation: Impulse generator, recorder

Cornpare the signal with one at KEK,

Attach rthe chart.

Result at TOSHIBA

Acceptable

|

See appendix

Result at FNAL
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CERN-LHC MQXA-14 Quality Record

Acceptance Test at FNAL
7. Coil Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the coil in 1 min. and measure | Insulation resistance > 100MQ
insulation resistance by using insulation tester.
High voltage : Coils I Ground : Collar, Yoke, Shell, QPH
Resuit at TOSHIBA
Temperature(°C) Humidity(%) Insulation{M£}) Result
23 I8 > 2000 Acceptable
Result at FNAL
Temperature(°C) Humidity (%) Insulation{MQ) Result
2} Hi-pot test
Procedure Criteria
Apply 3kV-DC to the coil in 1 min. and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : Coil
Ground : Collar, Yoke, Shell, QPH
Result at TOSHIBA
Temperature (°C) Humidity (%) Leak current (mA) Result
23 I % .00 Acceptahle
Resuit at FNAL
Temperature (°C) Humidity (%) Leak current or resistance Result
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CERN-LHC MQXA-14 Quality Record

Acceptance Test at FNAL
8. QPH Insulation
1) Insulation Resistance
Procedure Criteria
Apply 1kV-DC to the QPH in 1 min. and measure | Insulation resistance > 100M£
insulation resistance by using insulation tester.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Insulation(M£2) Result
HA 2 18 = 2000 Acceptable
HB > 2000 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Insulation(MQ) Result
HA
HB
2) Hi-pot test
Procedure Criteria
Apply 3kV-DC to the QPH in | min, and measure leak | No break down
current or insulation resistance. Record leak current or resistance.
High voltage : QPH
Ground : Coil, Collar, Yoke, Shell
Result at TOSHIBA
Heater No. Temperature (°C) Humidity (%) Leak current (mA) Result
HA 2 18 (.00 Acceptable
HB 0.00 Acceptable
Result at FNAL
Heater No. Temperature (°C) Humidity (%) Leak s:urrent or Result
resistance
HA
HB




9. QPH Discharge Test
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CERN-LHC MQXA-14 Quality Record

Acceptance Test at FNAL

1) Appearance check

Procedure

Criteria

Check appearance of QPH wires by visual inspection.

No harmfiil defects or deformation.

Result at TOSHIBA

Acceptable

Result at FNAL

2} QPH discharge test
Procedure Criteria
Charge the power supply above 850 V and fire QPHs, No strange signal observed.
Attach the chart.
Result at TOSHIBA

HA Acceplable See appendix

HB Acceptable See appendiy
3) QPH resistance

Pr;oéedure

Criteria

Measure resistance before/after the discharge test.

Resistance change < 10%

Result at TOSHIBA

QPH No, Before (Q) After (£2) Variation (%) Result
HA 8.6 286 0.0 Acceptable
HB 286 28.6 0.0 Acceptable

Result at FNAL

QPH No. Before (£2) After (£2) Variation (%) Result
HA
HB
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CE RN LHC ICP Document No.
CH-1211 Geneva 23 ( LHC-MCBX-FR-0001 rev, 1.0 l

Switzerland [ EDMS Document No. )

the

Large
Hadron
Collider
project
- - - ‘\
Certificate of Conformity
Part name: MCBX Inner Triplet Dipole Corrector
ac Identification HCMCBX_001-51000027 | Serial No.: HCMCBX_001-S1000027
Shipped To: CERN Shipment No: 27
Shipment 28/05/04
Manufacturer: SIGMAPHI Contract No.: F375/LHC/LHC
Related tech.
Specification: LHC-MCBX-~CI-0001 and addenda
Related drawings: LHCMCBX_0012 ( 1525-CN-1001)
Responsible person at Mikko Karppinen Tel. +41 22 767 4305
CERN: E-mail, Mikko.Karppinen@cern.ch
Responsible persor at | Tel. +33 297 01 08 80
Damien Neuvéglise
SIGMAPHL: | J E-mail. dneuveglise@sigmaphi.fr
SIGMAPHI certifies that the delivered material conforms to the technical specification mentioned above:
Date: 28/05/04 Name: D.Neuvéglise Signature:
D.Neuvéglise
MCBXV (Inner) MCBXH (Outer) | Remarks:
RT dc
resistance SIGMAPHLI: 17.8 2L.8
() CERN:
CMA*; TS <77
SIGMAPHI: 66.01 / 112.95 68.27/ 161.78
Inductance
@1 kHz/100 | CERN . ,
Hz (mH) CMA: S 7 /1.9 G 74—//[/51"]
R.T. leakage | SIGMAPHI: 10E-9 1SE-9
current to C -
ground & ERN:
1.5 kV (uA): CMA:
Cold Mass Assembler
Visuval :
| inspection , Ade epmaz I Accepted: []
Name / e . i
/5’*’ - /_{M Rejected: []
Date 7 f B Yoy
_ J

! Cold Mass Assembler



LHC ICP Document No.
LHC-III

)
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Comments
(SigmaPhi ):

Comments (CERN):

The magnetic axis of this assembly has not been measured at warm.

The scribe line is made relative to dowel pin holes on the connection plate.

During the combined powering field was rotated 0-360 deg at the nominal
current @ 4.3 K.

During the combined powering field was rotated 0-360 deg at 80 % the
nominal current with MCSX and MCTX powered at 100 A & 1.9 K.

During the indivual Powering the MCBXV and MCBXH reached 700 A and 640 A

respectively. R

?omments {CMA):




CE RN AT MEL Document No.
CH-1211 Geneva 23 LHC-MCSTX-FR-0001 rev. 1.0
Switzerland [ FDMS Document No. )

the

Large
Hadron
Collider

project

Certificate of Conformity
Part name: MCSTX Inner Triplet Sextupole Dodecapole Insert
LHC Identification | HCMCSTX001-CEO00006 | Serial No.: HCMCSTX001-CE000006
H HCMCBX_001- 7
Shipped To: FNAL In MCBX assembly. CBX_001-SI00002
Shipment No: 01
Manufacturer: CERN Shipment Date: 25/06/04
Related tech. : :
Specification: LHC-MCSTX-CI-0001 (in preparation)
Related drawings: | LHCMCSTX0001
; Tel. +41 22 767 4305
Res‘"'"s’fg’s’m, Mikko Karppinen _
person a ; E-mail. Mikko.Karppinen@cern.ch
CERN cortifies that the defivered material conforms fo the fechnical specification mentioned above:
‘Date: 22/10/03 Name: M. Karppinen Signature:
Mikko Karppinen
Acceptance test results
MCSX MCTX Remarks:

RT dc CERN: 27.84 98.69
resistance
(2): CMAT: 27 7. Lo

CERN 2.25 / 4.77 24.25 / 31.37
Inductance
@1 kHz/100 CMA:
Hz (mH) 2.20/47 219.24[512
R.T. leakage | CERN: 0.0104 0.0104
current to
ground @ "
1.5 kv (ua): | SMA:

Cold Mass Assembler
Visual Accepted: []
inspection
Name / Rejected: []
Signature
Date
\. )

! Cold Mass Assembler
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Comments (CERN); Magnetic axis have not been measured at warm.

—
Comments (CMA):
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0102-ES-292302 Revision D

ADDITIONAL PARTS REQUEST

ADDITIONAL PARTS REQUEST FORM SHALL BE USED TO ACCESS ALL ITEMS FROM INVENTORY
WITH THE EXCEPTION OF PARTS KITS,

MAGNETOR COIL # LOXC-04

DATE REQUESTED
BUDGET CODE
JOB TICKET #
MACHINE SHOP REQ. #

PURCHASE RELEASE #

5-10-05

THIS FORM MUST BE SIGNED BY AN ACQUISITIONER BEFORE BRINGING TO THE STOCKROOM

REQUESTED BY _Damon Bice

DELIVERTO _PU

300/1.1.1.3.4

NEED BY DATE _ 5-10-05

MMR #

PO#

OTHER

PARTS STATUS (CHECK ONE)

[ DEFECTIVE PARTS ISSUED

[ DEFECTIVE ASSEMBLY

[ ] INDIVIDUAL PARTS

(] PARTS SCRAPPED

[J AR ITEMS

[ MISSING FROM KIT ALREADY ISSUED

] CONSUMABLES

[JPARTS LOST

<
ACQUISITIONER SIGNATIRE ,Muﬂal‘:é) _};ﬁ-\ iD# ﬁ’lt} DATE ,5’ ,//c ,[ N
!
PLEASE INDICATE REVISION REQUIRED
LOCATION PART # REV QTY DESCRIPTION RF # J SIR #
P n 2
B#4 BIN MB 390228 11 Corrector ring washer | A U/
L4
— . MAYL 1 9 700
R Y4 ) ,
STOCKROOM SIGNATURE / L MATERIAL CONTROL /1B4 e £ 2N pate 5% 5’/ o{

PARTS DELETED FROM DATAR

ID# DATE

A COFPY OF THIS FORM IS TO BE INCLUDED IN WITH THE TRAVELER

PARTS RECEIVED BY C a1 PO YU
|

Page 1 of 1

D# \9'10\2 pate_b \O b

\



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number;
Specification Number: @20- TR - 33375' Current Revision:

Traveler or Document Title @C Q3 LMQXC Module Assembly Traveler ]

Step #/Description of Revision:

3.0 Modified Step. Changed title.

4.0 Added Step. Added steps per production request.

7.13 Removed Step. “Disassemble the MCBXA Corrector Magnet from the MCBXA Corrector Mounting Ring (ME-390037).”
Per production request.

7.21 Removed Step. “Disassemble the MQSX Corrector Magnet from the MQSX Corrector Mounting Ring (MD-309209).”
Per production request. '

8.1 Removed Step. “Move the MQSX Corrector Magnet up against the Mounting Ring on the Q3 Cold Mass and bolt the
MQSX Corrector Magnet to the Q3 Cold Mass using the Silver Plated Mounting Screw and torque bolts to 504 in.-lbs.
Shim between the corrector and flange as necessary.” Per production request.

8.2 Modified Step. Moved to after step 7.18. (New step 8.19)

8.4 Removed Step. “Solder Corrector Wires per Q3 Module Assembly (ME-369900) and as shown in Figure 8.5-A.

9.0 Changed Title to,Final Corrector Preparations. per production request. (New Step 10.0.)

9.1 Modified Step. Removed “Move the MCBXA Corrector Magnet up against the Mounting Ring on the Q3 Magnet,
and bolt the MCBXA Corrector Magnet to the Q3 Cold Mass using the 3" Silver Plated Mounting Screw (MA-390247)
and " from step per production request. (New Step 10.1)

10.0t0 25.0 Modified Steps per production request and marked-up traveler.

[ John Szostak N [ Jim Rife ] L 782005 |

Originator Responsible Authority Date

Revision Incorporated into the Traveler: I_ John Szostak j l_ 7/13/2005 _l
Revision Incorporated By Date

Process Engineering Final Review: I_ Bob Jensen —l I_ 7/13/2005 _I
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24. 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision

Request Form.
4) Originator: - Originator is the person generating the form. (Select Name from List)

5) Responsibie Authority: - Responsible Authority is person responsible for the process in question. {Select Name from
List}

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD/ Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | | 333729 | B || 4278 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
| 21.4 [ 390529 1B [ LMQXC04 [1 o ]

Discrepancy Description:

The 5L lead failed i's hipot at 2167 Volts. It was an arc failure. The 5U Lead is also a dead short to ground.

Originator: Date:
[ Steve Gould 8/2/2005 9:05:43 AM

Cause of Nonconformance:

Most likely damaged insulation during extension tube installation as it has a weld backing strip that may have scuffed/rubbed
against the bus.

Responsible Authority: Date:
L Fred Nobrega j 8/2/2005 2:49:39 PM

Discrepancy Report Form DR No: 4278



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

Disposition:

Determine which end the short is on using 4-wire measurement and remove corresponding end dome. Locate and repair the
short. (Issued 333729 LMQXC04-1 Step 20.0 & 21.0 (Cold Bore and Hipot of Cable Busses) per production request. -John
Szostak 8/8/05) (333729, Rev. B Steps 18.6 (IP End) and 18.14 (Non-IP End) were not re-issued to show re-welding of
removed End Dome. John Szostak 11/8/03)

Responsible Authority: Date:

Fred Nobrega | 8/2/2003

Corrective Action to Prevent Recurrence:

Perform an additional hi pot test prior to welding the end domes to the extension tubes to verify insulation integrity.
Disposition verify notes: Step 20.18 Rev. E Additional Hipot added. (TRR No. 1766)

Responsible Authority: Date:
| Fred Nobrega | | 8/2/2003 |
Corrective Action/Disposition Verified By: Date:
| John Szostak | | 11/8/2005 12:28:59 PM |
Will Configuration be affected?: [SYES  WINO
Identified problem area:
(] Material [ | Manpower ¥ Method ] Machine [ Measurement
Reviewed By: Date:
| Bob Jensen | 11/10/2005

Discrepancy Report Form DR No: 4278



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q3 LMQXC Module Assembly Traveler | 333729 (| B || 4208 ]
Step No: Drawing No: Routing Form No: Serial No: Rework I
| 10.7 | [ 430065 || ] f LMQXC04 ] [ 0 |

Discrepancy Description:

While evaluating correct wiring procedures of the MCSOX corrector, it was observed that the entire magnet/corrector bus was
built incorrectly.

Originator: Date:
Damon Bice 5/19/2005 I

Cause of Nonconformance:

Technician Error. Bus was built with the Corrector and Lead sides reversed.

Responsible Authority: Date:
Rodger Bossert | 9/1/2005 9:18:33 AM

Discrepancy Report Form DR No: 4208



TD / Engineering Fabrication Specification No.: 5320-FM-318902
February 1. 2002

Rev. K

Disposition:
Remove bus and replace with new bus built to correct configuration. (Re-issued TR-333729 LMQXCO04-! per production
request. - John Szostak 6/27/05)

Responsible Authority: Date:
Rodger Bossert L 9/1/2005 ‘!

Corrective Action to Prevent Recurrence:
Add step to Traveler to verify Bus configuration is per Drawing ME-430065. {TRR No. 17606)

Responsible Authority: Date:
| Rodger Bossert I | 9/1/2005 J
Corrective Action/Disposition Verified By: Date:
] John Szostak | [ 9122005 3:11:00PM |
Wilt Configuration be affected?: L1 YES ¥ NO
Identified problem area:
(] Material [ ] Manpower . ¥] Method [ Machine L Measurement
Reviewed By: Date:
! Bob Jensen | | 9/13/2005 J

Discrepancy Report Form DR No: 4208




TD / Engineering Fabrication Specification No.: $520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
[ LHC Q3 LMQXC Module Assembly Traveler ‘| L 333729 | [ B ] [ 4206 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:

[ 7.14 jL ME-369900 —IL 7L LMQXC04 j[ 0 ﬂ

Discrepancy Description:
During the splicing of cold mass voltage taps to instrumentation bus, voltage tap wire EE 8223 was accidentally severed.,

Originator: Date:

L Damon Bice j L 5/12/2005 j

Cause of Nonconformance:

The corrector coil voltage tap wire EE8223, which is not to be spliced. is part of a bundle of wires that are to be spliced.
Technician was unaware of this when preparing (cutting) the bundle for splicing (it was his first time performing this task).

Responsible Authority: Date:

[ Andy Hocker H | 5/18/2005 B

Discrepancy Report Form DR No: 4206



TD / Engineering Fabrication Specification No.: 5520-FM-318902
February 1, 2002
Rev. K

Disposition:

Severed wire EE8223 was butt-spliced back together.

Responsible Authority: Date:

[ Andy Hocker [ 51812005 B

Corrective Action to Prevent Recurrence:

Technician will separate out the "not-to-be-spliced” wires from the bundle before prepping.

Responsible Authority: Date:

| Andy Hocker B [ 5/18/2005 i

Corrective Action/Disposition Verified By: Date:
B Bob Jensen B [ 5/19/2006 3:12:00 PM ]
Will Configuration be affected?: L YES NO
Identified problem area:
i Material L _ Manpower ¥ Method {_i Machine | Measurement
Reviewed By: Date:
| Bob Jensen [ 57192006 l

Discrepancy Report Form DR No: 4206
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